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Preface 



The incidence of breast cancer continues to 
increase, and the heterogeneous nature of 
this disease presents unique management 
challenges. Treatments are increasingly 
being tailored to meet the needs of individ- 
ual patients, although cost issues may influ- 
ence the decision-making process in some 
circumstances. Notwithstanding these com- 
ments, there are standards of best practice, 
which are accepted by breast cancer experts 
in communities around the world, and much 
consensus now exists in several key areas. 
This is evident at international meetings, 
where leading opinion formers share the 
same principles and philosophies. It is now 
recognized that diagnostic accuracy, man- 
agement, and survival rates for breast cancer 
are superior when practiced within special- 
ized breast teams. Multidisciplinary team 
(MDT) meetings have helped ensure that 
as many patients as possible receive opti- 
mum standards of care, which can be aud- 
ited prospectively. These MDT meetings are 
underpinned by shared protocols and guide- 
lines, though some flexibility and clinical 
discretion is permissible. There are situa- 
tions where there is no "right treatment" 
based on published evidence, and a degree 
of clinical judgment and personal experi- 
ence (and even bias) will prevail. 

This book exemplifies how guidelines 
should be followed and the role of clinical 
judgment in determining management 
plans for breast cancer patients within the 
context of the MDT. It is based on a selec- 



tion of actual clinical cases that have passed 
through the MDT or "tumor board" meet- 
ings. These represent a spectrum of clinical 
scenarios frequently encountered in routine 
practice, together with some more unusual 
and atypical cases. These cases have been 
grouped under headings with a dominant 
theme, and each one will be presented in a 
standard format with (1) clinical history, 
(2) examination, (3) investigations (mam- 
mogram, ultrasound, core biopsy, fine needle 
aspiration cytology, and tests as appropriate, 
such as MRI, bone scan, CT scan chest/abdo- 
men/pelvis), (4) treatment, and (5) discus- 
sion. Illustrative material includes schematic 
diagrams, breast imaging results, pathological 
slides, and clinical photographs (pre-/postop- 
erative) . Each case will be followed by a list of 
summary points, which is intended as a learn- 
ing tool. Most cases involve multimodality 
therapies, and cross-referencing has been 
included to allow the reader to compare and 
contrast similar aspects of treatment between 
different cases. 

This book is aimed for surgeons and 
oncologists trained in breast disease together 
with established specialists and clinical nurse 
practitioners. In addition, physicians in var- 
ious other disciplines such as radiology and 
gynecology may find the book a useful guide 
that highlights problematic and controver- 
sial areas within this field. 

John R. Benson 
Ismail Jatoi 
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Early Symptomatic Breast Cancer 



Part I: Mastectomy 



CASE STUDY 1 



History 

A 65-year-old woman presented with a four- 
week history of a lump in the superior aspect 
of the right breast that was slightly tender to 
palpation but not associated with any nipple 
discharge. The patient had no previous 
breast problems and had undergone regular 
screening mammography until the age of 
64 years (never recalled) . Several family 
members had been affected with breast can- 
cer including the patient's sister who devel- 
oped the disease at the age of 47 years. In 
addition, both maternal and paternal grand- 
mothers had developed pre- and post- 
menopausal breast cancer, respectively 
together with a maternal aunt (postmeno- 
pausal disease). The patient had two 
children both of whom were breast-fed 
(age at birth of eldest child 22 years). She 
previously had a hysterectomy with ovarian 
preservation and had used hormone 
replacement therapy for a duration of two 
years in total. 

Clinical Findings 

On clinical examination, there was an ill- 
defined irregular mass lying superior to the 
right nipple-areolar complex measuring 
2.5 cm in maximum diameter. This was asso- 
ciated with subtle indrawing of the skin and 
was suspicious for malignancy (E4) . There was 
no axillary lymphadenopathy (Fig. 1). 

Clinical Assessment 

The clinical findings were suggestive of a 
right-sided breast cancer, and the index of 



suspicion was heightened by a moderately 
strong family history of breast cancer. This 
patient was informed of the likely diagnosis 
and the possible need for mastectomy prior 
to imaging and biopsy. 

Investigations 

Mammography 

An extra density with an irregular outline 
was visible in the superior/central aspect of 
the right breast, which was not present on 
the previous screening mammogram carried 
out 12 months previously (R5) (Fig. 2A, B). 

Breast Ultrasound 

The opacity seen on mammography corre- 
sponded to a 1.8-cm hypoechoic mass lesion 
that appeared lobulated and well defined 

(U5) (Fig. 2C). 

Core Biopsy 

Image-guided core biopsy (14-gauge needle) 
of the right breast mass confirmed an 



Right 



Left 




Figure 1 
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Figure 2 



invasive carcinoma (grade II, ER positive) 
without any in situ component [Fig. 3A (low 
power) , B (high power) ] . 

Diagnosis 

Early-stage right breast cancer (T2 a N0) 



level II axillary lymph node dissection (sen- 
tinel node biopsy not routinely offered at the 
time) . The tumor lay close to the nipple and 
was not amenable to breast-conservation sur- 
gery, despite its relatively small size on ultra- 
sound (<2 cm). The tumor appeared larger 
clinically than the sonographic estimate. 



Multidisciplinary Review 1 

Following multidisciplinary review it was rec- 
ommended that the patient undergo a right 
modified radical mastectomy with standard 



Treatment and Progress 

The patient initially expressed some interest 
in immediate breast reconstruction, and a 
consultation was arranged with the plastic 



Clinical assessment T2 but ultrasound measurement <2 cm (Tl) 
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Figure 3 



surgeons. However, upon further discussion 
of reconstructive techniques the patient 
opted for a right mastectomy only. She 
made an excellent postoperative recovery 
without seroma formation, and the mastec- 
tomy flaps were healthy. There was a good 
range of motion of the right shoulder and 
no "postmastectomy" pain in the region of 
the axilla and upper inner arm, which is the 
territory of the intercostobrachial nerve (sac- 
rificed at operation). 

Definitive Histology 

This showed an invasive ductal carcinoma 
measuring 20 mm in maximum diameter 
and was well clear of all radial margins 
(>40 mm) [Fig. 4A (magnification 20x)]. 



There was associated ductal carcinoma in 
situ and lymphovascular invasion [Fig. 4B 
(low power), C (high power)]. However, 
none of the 17 nodes retrieved contained 
metastatic tumor. 

Multidisciplinary Review 2 

It was recommended that the patient com- 
mence the oral aromatase inhibitor Arimidex 
as adjuvant systemic therapy for a five-year 
period. 

Treatment and Progress 

Arimidex was poorly tolerated with trouble- 
some side effects and after three months of 
treatment was changed to the antiestrogen 
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Figure 4 
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tamoxifen (previously standard adjuvant 
hormonal treatment for postmenopausal 
hormone receptor-positive women). Follow- 
ing treatment with tamoxifen for one 
month, the patient developed bilateral calf 
pains and pleuritic chest pain. Despite inves- 
tigations excluding either deep vein throm- 
bosis or pulmonary embolus, tamoxifen was 
discontinued and another oral aromatase 
inhibitor commenced (letrozole 2.5 mg 
daily). Unfortunately, the patient reported 
persistent aching pains in the wrist and 
elbows, which were attributed to letrozole. 
In view of these sequential side effects on 
different hormonal agents, it was decided 
(after discussion with the patient) to with- 
hold any further endocrine therapy. Her risk 
of relapse was low and the estimated survival 
benefit from an aromatase inhibitor was 2% 
to 3% at 10 years. The patient remains well 
and disease-free at three years following sur- 
gery and does not desire any form of delayed 
breast reconstruction (Fig. 4D) . 

Discussion 

This 65-year-old patient presented with a 
symptomatic cancer of the right breast hav- 
ing undergone a routine screening mammo- 
gram 12 months earlier. Review of these 
screening films revealed no mammographic 
evidence of any suspicious lesion at that 
time. Within the context of a screening pro- 
gram, cancers appearing symptomatically in 
the interval between routine screens can be 
visualized retrospectively in up to 20% of 
cases. Interestingly, the upper age limit for 
the NHS Breast Screening Programme has 
been increased from 64 to 70 years of age. 
Randomized controlled trials of breast can- 
cer screening have now confirmed the effi- 
cacy of screening in women aged 50 to 
70 years for whom reductions in mortality 
between 25% and 30% are attainable 
(1—4). When the screening program was 
implemented in the United Kingdom in 
the late 1980s, it was considered that the 
age group 50 to 64 years was most cost- 
effective, with poor levels of compliance 
among older women (>65 years). It is now 
acknowledged that women within this age 
group are very keen to continue with screen- 



ing, and public demand has prompted an 
expansion of the screening age group within 
the NHS program. 

Breast cancer diagnosis is predicated on 
the principle of "triple assessment," involv- 
ing a combination of clinical examination, 
imaging, and some form of tissue biopsy 
(core biopsy or fine-needle aspiration). The 
clinical findings in this case were suspicious 
for but not diagnostic of malignancy (E4). 
However, the mass had the typical appear- 
ance of a cancer radiologically (R5, U5) and 
core biopsy confirmed the diagnosis. 

Primary surgical therapy is the standard 
treatment for a 2 cm grade II clinically node- 
negative breast cancer in a 65-year-old 
woman. The tumor lay in the central portion 
of the breast, less than 2 cm from the nipple- 
areolar complex. Its proximity to the nipple 
precluded satisfactory breast-conservation sur- 
gery. Though it might have been possible to 
obtain satisfactory margin clearance (2-3 mm 
microscopic resection margins) by wide local 
excision, this would have yielded a poor cos- 
metic result with a "squinting" nipple. 
Patients with very large pendulous breasts 
may be suitable for a central segmental resec- 
tion in which the tumor together with the 
nipple-areolar complex is incorporated into a 
horizontally placed wide local excision. 
Despite loss of the nipple, much of the breast 
volume is retained and an otherwise good 
cosmetic outcome is achieved. 

At the time this patient underwent sur- 
gery, formal axillary lymph node dissection 
was the standard method for management of 
the axilla. Patients with a clinically node- 
negative tumor measuring <3 cm would 
now be offered sentinel lymph node biopsy 
as an axillary staging procedure. This partic- 
ular patient had only a 25% to 30% chance 
of nodal involvement, and sentinel node 
biopsy would minimize any potential mor- 
bidity from a full axillary dissection. 

There is currently lack of consensus on 
the use of aromatase inhibitors in the adju- 
vant setting. This patient had a Nottingham 
Prognostic Index (NPI) of 3.4 and would 
therefore be in a lower category for risk of 
relapse. Some clinicians would routinely pre- 
scribe tamoxifen only for five years in the 
absence of any contraindication such as a 
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past history of thromboembolism. Others 
would recommend tamoxifen only for two 
to three years with an early switch to an 
aromatase inhibitor. Individual trial data 
combined with meta-analysis of selected tri- 
als suggest that switching from tamoxifen to 
either exemestane or anastrozole is associ- 
ated with statistically significant improve- 
ments in both disease-free and overall 
survival compared with tamoxifen alone 
(5 years duration) (5-11). Results of the 
BIG 1-98 study have failed to demonstrate a 
clear advantage from an early switch policy 
in terms of recurrence rates compared with 
5 years of an aromatase inhibitor. At a 
median follow up of 72 months, there were 
no significant difference in terms of disease- 
free survival for 5 years of letrozole com- 
pared with either of the switch arms (tamox- 
ifen — letrozole; letrozole — tamoxifen) . 
However, pair wise comparisons suggested 
a slight advantage for letrozole (5 years) 
compared with tamoxifen for 2 years fol- 
lowed by letrozole for 3 years. The inverse 
sequence was equivalent to monotherapy 
(5). As a consequence of this and other 
data, some authorities advocate an upfront 
aromatase inhibitor for patients deemed to 
be at higher risk of local relapse (larger 
tumors, node positive, HER2 positive). The 
amplitude of the initial hazard peak is more 
effectively suppressed by an aromatase inhib- 
itor administered in the first two to three 
years than tamoxifen (12). 

Though aromatase inhibitors are associ- 
ated with a lower risk of thromboembolism 
compared with tamoxifen, patients consis- 
tently report a higher incidence of muscu- 
loskeletal symptoms that can be troublesome 
for older women (13). All patients placed on 
aromatase inhibitors should have a baseline 
bone density scan. Within the Cambridge 
Breast Unit, all patients with an NPI <4.4 
receive five years of tamoxifen only as 
adjuvant systemic hormonal therapy. Those 
patients with an NPI >4.4 and <5.4 receive 
tamoxifen for two to three years followed by 
an early switch to the aromatase inhibitor 
exemestane. Patients at higher risk of 
relapse with an NPI >5.4 receive an aroma- 
tase inhibitor from the outset with the 
choice of agent determined by physician 



discretion. This policy is based on analysis of 
survival data according to NPI, which shows a 
highly favorable survival for the excellent, 
good, and moderate I prognostic groups. It 
was, therefore, considered that incorporation 
of an aromatase inhibitor either upfront or 
after -two to three years of tamoxifen (early 
switch) was cost-effective for the moderate 2 
and poor prognostic groups only within the 
local healthcare system (14). 

Related Cases 

Mastectomy without breast reconstruction — 

Case Studies 2, 22, and 40 

Axillary lymph node dissection — Case Studies 
2, 3, 9, 22, 28, 32, 40, and 41 

Aromatase inhibitors — Case Studies 4, 9, 10, 
22, and 29 



Learning Points 

1. The diagnosis of breast cancer is often 
established following a "triple assess- 
ment": clinical exam, imaging (diagnos- 
tic mammogram/ultrasound) , and 
tissue biopsy (core biopsy or FNA). 

2. There are two options available for the 
local therapy of breast cancer: breast- 
conserving therapy (BCT) or mastectomy. 

3. BCT involves removal of only that part 
of the breast containing the cancer 
(wide local excision). In BCT, manage- 
ment of the axilla is identical to that of 
patients opting for mastectomy (sentinel 
node biopsy/ axillary clearance). Radio- 
therapy to the breast is generally recom- 
mended after BCT. 

4. Patients who opt for mastectomy gener- 
ally do not require radiotherapy unless 
the tumor is large (>5 cm) or there is 
involvement of the axillary lymph nodes 
(generally more than 3 nodes contain- 
ing metastatic disease) . 

5. For patients with ER-positive tumors, 
endocrine therapy is usually administered 
postoperatively. Endocrine therapy gener- 
ally consists of either tamoxifen (in pre- or 
postmenopausal women) or an aromatase 
inhibitor (for postmenopausal women) . 
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History 

A 44-year-old woman presented to die breast 
clinic with a three-week history of a tender 
lump in the right breast. The lump had not 
changed in size over this time period, and 
there was no associated nipple discharge. 
There were no previous breast problems 
and no family history of breast or ovarian 
cancer. The patient remained nulliparous 
(premenopausal) and had never used the 
oral contraceptive pill. She smoked 20 ciga- 
rettes per day. 

Clinical Findings 

Clinical examination revealed a rather ill- 
defined area of thickening in the central 
and superolateral aspects of the right breast 
with no obviously dominant mass. There 
was no axillary lymphadenopathy (E2/3) 
(Fig. 5). 



Clinical Assessment 

An equivocal lesion in the right breast with 
an element of clinical suspicion 

Investigations 

Mammography— 

This showed a spiculate mass in the superior 
and central aspect of the right breast with 
the appearances of a carcinoma (Fig. 6A, B) . 



Right 



Left 




Figure 5 
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Breast Ultrasound 

The sonographic correlate of this lesion was 
a 24-mm hypoechoic mass lesion with poste- 
rior acoustic attenuation (lying between 
12 and 1 o'clock) (Fig. 7). 



Core Biopsy 

Ultrasound-guided core biopsy of the breast 
mass confirmed an invasive carcinoma 
(grade II) [Fig. 8A (low power), B (high 
power) ] . 
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Figure 8 



Diagnosis 

Early-stage right breast cancer (T2N0) 

Multidisciplinary Review 1 

Though the radiological extent of the lesion 
was less than 3 cm, it lay relatively close to 
the nipple-areolar complex in the central 
zone of the breast. The lesion was not con- 
sidered amenable to breast-conservation sur- 
gery, and a right modified radical 
mastectomy was recommended. Sentinel 
lymph node biopsy was not routinely offered 
at the time and primary surgery would there- 
fore incorporate a level II axillary lymph 
node dissection. Immediate breast recon- 
struction would be offered (relatively 
young patient) . 



discharge, there was no evidence of any 
seroma formation, and the wound was heal- 
ing nicely. The patient remained well and 
disease-free after five years of follow-up when 
she was discharged back to the care of her 
general practitioner (Fig. 10). 




Figure 9 



Treatment and Progress 

Though this patient was not suitable for 
breast-conserving surgery, she adamantly 
requested a mastectomy whatever the char- 
acteristics and location of the primary 
tumor. Moreover, she declined immediate 
breast reconstruction with a similar force of 
conviction and proceeded to a right modi- 
fied radical mastectomy two weeks later 
(Fig. 9). She made an uneventful recovery 
and was discharged on the sixth postopera- 
tive day after removal of the second redivac 
drain. On review in the clinic two weeks after 




Figure 10 
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Figure 12 



Definitive Histology 

This confirmed an invasive carcinoma 
(grade II) measuring 22 mm in maximum 
diameter [Fig. 11A (magnification lOx), B 
(magnification 20x)]. There was associated 
ductal carcinoma in situ (DCIS) yielding an 
overall tumor size of 34 mm. Three out of 14 
nodes contained metastatic carcinoma, and 
the tumor was ER positive (90% staining for 
ER) [Fig. 12A (low power), B (high power)]. 

Multidisciplinary Review 2 

This premenopausal patient had an NPI of 
[(0.2 x 2.2) + 2 + 2 = 4.44] and fell into the 
one to three nodes positive category. Adju- 
vant chemotherapy was recommended (AC x 
4 cycles, see Appendix III) together with 
radiotherapy to the chest wall (not supra- 
clavicular fossa). The patient had an estro- 
gen-sensitive tumor and would be eligible for 



hormonal manipulation with ovarian sup- 
pression and tamoxifen if she remained pre- 
menopausal after chemotherapy. 

Treatment and Progress 

The patient commenced the first cycle of 
chemotherapy within three weeks of surgery. 
She was keen to complete chemotherapy as 
soon as possible in order to go on a pre- 
viously arranged holiday. She tolerated che- 
motherapy well, though developed mild 
nausea, dyspepsia, and hyperactivity (diffi- 
culty sleeping) . Following the third cycle of 
adriamycin/cyclophosphamide (AC) che- 
motherapy, the patient suffered a left-sided 
pulmonary embolism (confirmed on V/Q 
scan). She was anticoagulated and the final 
cycle of chemotherapy delayed by four days. 
The patient had also become increasingly 
troubled by daytime hot flushes and night 
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sweats. These were very incapacitating and 
venlafaxine (37.5 mg twice daily) was pre- 
scribed. 

Radiotherapy to the chest wall was given 
immediately upon completion of the final 
cycle of chemotherapy (the radiotherapy- 
planning session took place three days after 
the fourth cycle of AC). The patient received 
40 Gy in 15 fractions over three weeks, using 
megavoltage photons. There was slight eryth- 
ema of the chest wall, but this responded 
well to Aqueous Cream. 

The patient commenced tamoxifen as 
adjuvant hormonal therapy after completion 
of chemotherapy. Despite a history of throm- 
boembolism (a relative contraindication to 
tamoxifen), the patient remained premeno- 
pausal after chemotherapy and was not eli- 
gible for an aromatase inhibitor. At 
24-month follow-up, the patient reported 
intermittent bloodstained vaginal discharge. 
She was referred for gynecological assess- 
ment and a transvaginal ultrasound revealed 
some endometrial thickening (8.1 mm) but 
no ovarian lesion. A subsequent hystero- 
scopy and biopsy showed an atrophic endo- 
metrium with no polyp formation. Indeed, 
the endometrial lining was insufficient for 
adequate biopsy. 

In view of the vaginal bleeding and history 
of pulmonary embolism, there were concerns 
about continuation of tamoxifen (patient 
warfarinized indefinitely) . Though menstrual 
activity had resumed immediately postche- 
motherapy, the patient had not experienced 
a "normal" period for almost 12 months. 
Measurement of FSH and LH levels con- 
firmed these to be in the postmenopausal 
range and, therefore, tamoxifen was switched 
to the aromatase inhibitor Arimidex (1 mg 
per day) almost two and a half years after 
surgery. However, after three months of ther- 
apy with Arimidex, the patient experienced a 
very heavy menstrual bleeding prompting 
admission to hospital. Interestingly, repeat 
gonadotrophin levels showed a postmeno- 
pausal FSH (27.4) but an LH in the normal 
range (6.2). It was anticipated that further 
menstrual activity would occur and manage- 
ment options for ovarian suppression 
included either a luteinizing hormone- 
releasing hormone (LHRH) analogue 



(Zoladex) injections or laparoscopic bilateral 
oophorectomy. The patient opted for a total 
abdominal hysterectomy and bilateral sal- 
pingo-oophorectomy after careful discussion 
with the gynecologists and oncologists. Sur- 
gery was expedited on the basis that ovarian 
suppression constitutes part of the patient's 
breast cancer treatment. 

Discussion 

The patient had a clinically indeterminate 
lesion in the right breast for which the initial 
index of suspicion was low. At the time of 
presentation, one-stop style breast clinics 
with some day imaging had not yet been 
established. In consequence, there was a 
significant time lapse between initial clinical 
assessment and subsequent review with 
results of radiological investigation and 
biopsy (25 days). The majority of patients 
(irrespective of clinical urgency) are now 
seen within 14 days and basic investigations 
undertaken in a "one-stop" clinic. Recent 
evidence suggests that attempts to stratify 
patients into urgent (14 days) and nonur- 
gent can lead to a significant number of 
women with cancer being diagnosed 
through the routine pathway with concomi- 
tant delays in treatment. General practi- 
tioners do not have access to imaging and 
cannot undertake triple assessment. Clinical 
determination of whether a patient has a 
discrete lump as opposed to a focal area of 
nodularity can be difficult. It is, therefore, 
preferable to refer all patients under the 
two-week rule rather than just those deemed 
to have a discrete lump (or some other key 
symptom) . 

When provided with fully informed con- 
sent, some patients will demand mastectomy 
even when breast-conservation therapy is 
feasible. For borderline cases, patients may 
be concerned about risks of local recurrence 
and choose mastectomy to minimize the 
chance of any future problems. It is more 
difficult for surgeons to agree to mastectomy 
for smaller tumors (<2 cm) situated well 
away from the nipple-areolar complex in a 
moderate- to large-breasted woman. Some 
women wish to avoid radiotherapy, though 
should be warned that this may be indicated 
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postmastectomy for larger, higher-grade 
lesions that are node positive. Ultimately, it 
is the patient's choice if she chooses mastec- 
tomy in preference to breast-conservation 
therapy. Similar considerations apply to a 
contralateral prophylactic mastectomy in 
the absence of any strong family history. It 
should not be assumed that all younger 
women having mastectomy will seek imme- 
diate breast reconstruction. This particu- 
lar patient had no wish for any form of 
reconstruction — immediate or delayed. 

This premenopausal node-positive patient 
received chemotherapy with an anthracy- 
cline-based regimen. These younger 
women with nodal involvement are at higher 
risk of relapse and were the first group to be 
targeted with adjuvant chemotherapy. Early 
regimens involved comparison of placebo 
with either single agents such as melphalan 
or combination chemotherapy with cyclo- 
phosphamide, methotrexate, and 5-fluorour- 
acil (CMF) (1). These early trials of adjuvant 
chemotherapy for breast cancer were the 
first to show advantages for both disease- 
free and overall survival. They spawned a 
generation of randomized trials investigating 
CMF alone (shorter vs. longer courses) 
(2) or CMF with additional agents and 
other combinations of chemotherapy 
(namely the anthracycline-containing regi- 
mens). Adjuvant chemotherapy was investi- 
gated in younger node-negative women with 
adverse prognosticators relating to primary 
tumor characteristics (3). The higher risk of 
relapse for this group justified the potential 
treatment morbidity from chemotherapy 
administered to symptomatically well 
women for whom individual benefits from 
chemotherapy were unclear. 

A series of meta-analyses by the Early 
Breast Cancer Trialists Collaborative Group 
(EBCTCG) have assimilated individual 
patient data from more than 50 trials of 
chemotherapy involving over 20,000 
women. These overviews included 11 trials 
comparing CMF with anthracycline-contain- 
ing regimens. The benefits of adjuvant che- 
motherapy in both younger and older 
women were confirmed irrespective of 
nodal status and baseline relapse level. The 
proportional reductions in mortality and 



recurrence were higher among younger 
women under the age of 50 years but similar 
for node-positive and node-negative women. 
For women under the age of 50 years, the 
proportional reductions in risk of relapse 
and mortality were 35% and 27%, respec- 
tively. This translates into absolute mortality 
reductions at 10 years of 11% for node- 
positive and 7% for node-negative tumors. 
For women over 50 years of age, the propor- 
tional reductions in risk of relapse and mor- 
tality were 20% and 11%, respectively. The 
corresponding absolute reductions in mor- 
tality at 10 years was 3% for node-positive 
and 2% for node-negative tumors (4). 

Initial results from the EBCTCG overview 
suggested that regimens containing an 
anthracycline might be more active than 
CMF. However, the larger NSABP-B15 trial 
comparing four cycles of AC with CMF failed 
to demonstrate any superior efficacy for 
anthracycline regimens but great toxicity 
for the latter (5). Cardiotoxicity was of par- 
ticular concern, but nausea, vomiting, and 
alopecia were also troublesome side effects. 
An updated analysis by the EBCTCG involv- 
ing 15,000 (mainly premenopausal) women 
in 14 trials of anthracycline-containing regi- 
mens has confirmed sustained benefits from 
the latter compared with CMF with a hazard 
ratio of 0.88 (6). At 10 years, there is an 
absolute benefit of approximately 4% for 
recurrence and survival among node-positive 
women. For node-negative patients, the 
absolute survival gain at five years is 1.7%. 
In recent years, regimens incorporating an 
anthracycline such as AC and FAC have 
become the standard of adjuvant chemo- 
therapy for early-stage breast cancer. The 
shorter duration of treatment, shorter hos- 
pital stay, and perceived effectiveness have 
appealed to oncologists around the world. 
Interestingly, the value of anthracyclines in 
node-positive disease has recently been 
called into question; data presented at the 
30th San Antonio Breast Cancer Symposium 
in 2007 suggest that any superior efficacy of 
anthracyclines is attributable to a minority 
(8-9%) of HER2-positive patients who co- 
overexpress topoisomerase II. By implica- 
tion, there is little evidence for any clear 
benefit from an anthracycline regimen 
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among the group of HER2-negative patients 
(75%) (7). 

Though all patients undergoing breast- 
conserving surgery receive some form of 
breast irradiation, radiotherapy is applied 
more selectively to the chest wall following 
mastectomy. All trials have consistently 
shown that postmastectomy radiotherapy 
reduces the proportional risk of local failure 
by two-thirds to three-quarters. However, 
there remain unresolved issues about the 
effects of local control on longer-term sur- 
vival from breast cancer. Indeed, an early 
meta-analysis of postmastectomy radiother- 
apy trials showed a poorer overall survival 
among irradiated patients (8). The EBCTCG 
published a comprehensive meta-analysis of 
40 unconfounded randomized trials involv- 
ing 20,000 women in 2000. More than half 
the patients had node-positive disease and 
radiotherapy fields included not only the 
chest wall but also the axillary, supraclavicu- 
lar, and internal mammary nodes. This meta- 
analysis revealed a reduction in rates of local 
recurrence from 27.2% to 8.8% at 10 years 
(9). Though breast cancer-specific mortality 
was significantly reduced, other causes of 
death were increased. Many of these data 
related to outdated modes of radiotherapy 
and adverse effects (especially cardiotoxicity) 
are minimized by newer techniques employ- 
ing tangential fields. A reanalysis of the 
EBCTCG data with exclusion of pre-1970 
trials and small ones with suboptimal proto- 
cols supports an overall survival benefit for 
postmastectomy radiotherapy in selected sub- 
groups. It is important that modern techni- 
ques of radiotherapy are used and treatment 
is with standardized fractionation (10). 

Two randomized studies of postmastec- 
tomy radiotherapy have shown a survival 
benefit (approximately 10%) in a subgroup 
of premenopausal node-positive patients 
receiving chemotherapy, suggesting that per- 
sistence of local or regional disease can lead 
to distant metastases and impaired survival 
(11,12). In the smaller Canadian study, 318 
node-positive women were randomized to 
mastectomy and chemotherapy, with or with- 
out irradiation. At 15-year follow-up, the 
overall survival rates were 54% and 46%, 
respectively for these two groups. In the 



larger Danish trial, 1708 node-positive or 
stage III breast cancer patients were similarly 
randomized, and overall survival rates at 
10 years were 54% for the irradiated group 
compared with 48% for the nonirradiated 
group (p < 0.001). The results of these trials 
have generated some controversy due to the 
low number of nodes harvested at axillary 
dissection and potential understaging of 
patients due to suboptimal management of 
the axilla. 

In a further landmark publication in 
2005, the EBCTCG showed an overall sur- 
vival benefit at 15 years from local radiation 
treatment to either the breast following BCT 
or the chest wall after mastectomy. For those 
treatment comparisons where the difference 
in local recurrence rates at five years was less 
than 10%, survival was unaffected. Among 
the 25,000 women where differences in local 
relapse were substantial (>10%), there were 
moderate reductions in breast cancer- 
specific and overall mortality. The absolute 
reduction in local recurrence at five years 
was 19%, and the absolute reduction in 
breast cancer mortality at 15 years was 
5.0%. This represents one life saved for 
every four locoregional recurrences pre- 
vented by radiotherapy at five years (13). 

Postmastectomy radiotherapy does not 
benefit all subgroups, and the absolute 
gains in terms of local control and overall 
survival must be balanced against toxicities 
and inconvenience to patients together with 
costs. Patients can be stratified into three risk 
groups as follows (14): 

High risk (>20% chance of locoregional 
relapse at 10 years) 

- Tumors > 5 cm in maximum diameter 

- >4 nodes positive (pathological confir- 
mation) 

Moderate risk (10-20% chance of locore- 
gional relapse at 10 years) 

- Tumors <5 cm in maximum diameter 

- 1 to 3 nodes positive (pathological con- 
firmation) 

Low risk (<10% chance of locoregional 
relapse at 10 years) 

- Tumors <5 cm in maximum diameter 

- No pathologically involved nodes 
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For the high-risk group, there is interna- 
tional consensus for the routine use of chest 
wall radiotherapy following mastectomy. 
These patients are also at risk for supracla- 
vicular failure, and irradiation of the supra- 
clavicular nodes is usually undertaken for 
this group of patients with >4 nodes positive. 
Conversely, patients in the low-risk group 
should not receive radiotherapy. Those 
patients who fall into the moderate-risk 
group with one to three nodes positive 
have less clear benefits from postmastectomy 
radiotherapy. The Canadian and Danish tri- 
als showed similar proportional benefits in 
patients with 1 to 3 and >4 nodes positive, 
but with more prolonged follow-up the ben- 
efits of radiotherapy are statistically more 
robust for the higher-risk groups compared 
with moderate-risk groups. The UK/Euro- 
pean SUPREMO study is presently investigat- 
ing the role of postmastectomy radiotherapy 
in patients at moderate risk of relapse with 
smaller tumors (<5 cm) and/or one to three 
nodes positive (15). 

The Cambridge Breast Unit have derived 
a postmastectomy radiotherapy index to use 
as a clinical tool for selection of patients for 
chest wall radiotherapy (16). This ranks 
patients by a scoring system that is related 
to known risk factors for locoregional failure 
(Table 1). Patients receive postmastectomy 
radiotherapy if the score is >3. 

Many women over the age of 45 years will 
experience chemotherapy-induced amenor- 
rhea with permanent cessation of ovarian 
function (17). The proportional improve- 
ment in overall survival from ovarian ablation 
is 24% in the absence of chemotherapy and 
only 8% to 10% in those who have received 



Table 1 Postmastectomy Radiotherapy Index 



Scare 



>4 nodes 


1-3 nodes 


Vascular 
invasion 


tumor size 


tumor size 


tumor size 


>50 mm/T4 


30-50 mm 


20-29 mm 


deep margin 




grade III or 


<1 mm 




pectoral 

muscle 

involvement 



chemotherapy — though the absolute benefits 
are greatest in those women who continue to 
menstruate (18). Formal ovarian ablation is 
often not undertaken for women in their mid 
to late 40s in expectation of postmenopausal 
change. Unlike younger women (<35 years), 
chemotherapy alone is considered adequate 
treatment within this age group for hormone- 
sensitive tumors. 

This patient underwent delayed ovarian 
suppression following resumption of men- 
strual activity after initiation of aromatase 
inhibitor therapy. This was an unusual situ- 
ation and bilateral oophorectomy was com- 
bined with hysterectomy due to heavy 
menstrual bleeding. It is unclear beyond 
what time interval ovarian ablation ceases 
to be effective in terms of the primary tumor. 



Related Cases 

Postmastectomy radiotherapy — Case Studies 
3, 18, 22, 25, 26, 27, 28, and 37 

Adjuvant chemotherapy — Case Studies 3, 6, 8, 
11, 36, and 37 

Ovarian suppression — Case Studies 6, 8, 23, 
27, and 37 



Learning Points 

1. There is considerable geographic vari- 
ability in the use of BCT. BCT is more 
commonly utilized in Europe than in 
the United States. Furthermore, there 
is considerable variability in the use of 
BCT within the United States itself 
(more commonly utilized in the north- 
east than in the south). 

2. A tumor adjacent to the nipple-areolar 
complex is not necessarily a contraindi- 
cation for BCT. Excison of the tumor 
and nipple-areolar complex is feasible. 
This is generally followed by radiother- 
apy. 

3. Adjuvant chemotherapy generally 
begins within six weeks of surgery, and 
radiotherapy, when indicated, usually 
follows chemotherapy. Endocrine ther- 
apy is commenced after completion of 
radiotherapy. 
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4. Adjuvant chemotherapy is usually admi- 
nistered as a combination of drugs, 
which is more effective than a single 
anticancer agent. Anthracycline-based 
regimens have been shown to be more 
efficacious than classical CMF (cyclo- 
phosphamide, methotrexate, 5-fluorour- 
acil), and addition of taxanes may 
confer additional benefit over and 
above that of anthracyclines alone. 

5. Tamoxifen is associated with about a 
twofold increased risk of endometrial 
cancers and thromboembolic events. 

6. Postmastectomy radiotherapy is benefi- 
cial to both pre- and postmenopausal 
women who are at high risk for locore- 
gional relapse. 
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CASE STUDY 3 



History 

A 51-year-old woman presented with a two- 
week history of an area of fullness and ten- 
derness of the left breast. There was no 
associated nipple discharge and no previous 
breast problems or family history of breast 
cancer. The patient was nulliparous and had 
used the oral contraceptive pill for a contin- 
uous period of almost 20 years. 

Clinical Findings 

There was a large, firm, irregular mass in the 
upper outer quadrant of the left breast mea- 
suring between 4 and 5 cm. The mass was 
mobile on the chest wall with no evidence of 
any skin tethering or infiltration. A hard 
node was palpable in the left axilla measur- 
ing at least 2 cm in diameter (E5) (Fig. 13). 



Clinical Assessment 

Clinical carcinoma of the left breast with 
involved axillary lymph nodes 




Figure 13 

Investigations 

Mammography 

An asymmetric density was apparent in the 
upper outer quadrant of the left breast, 
which contained fine microcalcification 
(Fig. 14A). Subtle spiculation was seen on 
the craniocaudal view (Fig. 14B). 

Breast Ultrasound 

The sonographic correlate of this density was 
a 42-mm hypoechoic lesion with the radio- 
logical features of a carcinoma (U5) (Fig. 15). 




Figure 14 
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Figure 15 



Core Biopsy 

Ultrasound-guided core biopsy of the breast 
mass confirmed an invasive carcinoma 
(grade II) with associated intermediate 
nuclear grade DCIS of solid type. Routine 
ER measurements were not done on core 
biopsies at the time, and the axilla was not 
interrogated sonographically [Fig. 16A (low 
power) , B (high power) ] . 

Diagnosis 

Early-stage left breast cancer (T2N1). 



tion. The location of the tumor in relation to 
the nipple made it unlikely that breast- 
conserving surgery would be feasible after 
induction chemotherapy. This together with 
the grade (II) and size of the lesion (<5 cm) 
prompted the recommendation for primary 
surgery rather than chemotherapy. The 
patient was not eligible for sentinel lymph 
node biopsy on account of the clinically sus- 
picious node in the left axilla (and to some 
extent tumor size at the time). Radiotherapy 
to the chest wall would likely be required 
(large size and clinically node positive). 



Multidisciplinary Review 1 

It was recommended that the patient 
undergo a left modified radical mastectomy 
and be offered immediate breast reconstruc- 



Treatment and Progress 

The patient expressed an interest in imme- 
diate breast reconstruction and was reviewed 
by the plastic surgeon. It was noted that the 
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patient had a 34D cup and was likely to 
require both chemotherapy and radiother- 
apy postoperatively. An implant-only proce- 
dure was excluded by the expectation of 
radiotherapy, and the patient had an inade- 
quate volume of infraumbilical abdominal 
tissue for a transverse rectus abdominus 
myocutaneous (TRAM) flap reconstruction. 
The patient proceeded to a left modified 
radical mastectomy and immediate breast 
reconstruction with a latissimus dorsi flap 
and implant within four weeks of initial tissue 
diagnosis. A modified skin-sparing technique 
was employed to incorporate the nipple-areo- 
lar complex and the skin directly over the 
tumor. She made an excellent recovery and 
was discharged home on the seventh postop- 
erative day. A seroma was aspirated on two 
occasions from the donor site on the back. 

Definitive Histology 

This revealed a grade II invasive ductal carci- 
noma measuring 35 mm microscopically but 
approximately 45 mm macroscopically (which 
was more consistent with the clinical/radio- 



logical estimate) [Fig. 17A (magnification 
lOx), B (magnification 20x)]. The invasive 
tumor was associated with both intermediate 
and high nuclear grade DCIS with focal com- 
edo necrosis. DCIS did not extend signifi- 
cantly beyond the invasive tumor that was 
well clear (>5 mm) of all margins, including 
the anterior (skin) margin (10 mm). There 
was extensive lymphovascular invasion and 
five nodes contained metastatic carcinoma 
[Fig. 17C (low power), D (high power)]. 
Immunohistochemical staining for ER was 
positive, but PgR negative. The Hercep Test 
for HER2 was borderline 2+ and HER2 FISH 
was amplified (i.e., HER2 overexpression) . 

Multidisciplinary Review 2 

This patient had a relatively large tumor with 
extensive regional disease. The calculated 
NPI was [(0.2 x 3.5) + 2 + 3 = 5.7], and 
it was recommended she receive chemother- 
apy with a taxane-based schedule together 
with radiotherapy to the chest wall and 
supraclavicular fossa. Tamoxifen would be 
given as adjuvant systemic hormonal therapy 
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Figure 17 (continued) 



upon completion of chemotherapy. Full 
staging investigations (hepatic ultrasound 
and bone scan) were requested and revealed 
no evidence of metastatic disease. 

Treatment and Progress 

The patient proceeded to a course of FEC/ 
docetaxol with four cycles of 5-fluorouracil, 
epirubicin, cyclophosphamide (FEC) fol- 
lowed by four cycles of docetaxel (see 
Appendix III). This was well tolerated with- 
out any serious adverse effects and radiother- 
apy was commenced seven months following 
surgery. The patient developed some edema 
of the breast, but otherwise no acute seque- 
lae from irradiation of the chest wall, recon- 
structed breast, and supraclavicular fossa. 
This patient was considered to be at high 
risk for relapse and was reviewed clinically on 
a six-monthly basis (rather than annually). 
Upon review at 18 months she was noted to 
have a degree of capsular formation second- 
ary to radiotherapy. This was not progressive 
and did not lead to implant failure and 
explantation. Nonetheless, the overall cos- 
metic outcome was slightly compromised by 
these sequelae of radiotherapy (Fig. 17E-G). 



Discussion 

This patient presented with a relatively large 
tumor with a clinically node-positive axilla. 
Though she was managed with primary sur- 
gical treatment, a course of preoperative che- 
motherapy to downstage the tumor would 
have been an alternative option. However, 
whatever the degree of tumor response, mas- 
tectomy would still have been indicated on 
the basis of central tumor location. An advan- 
tage of primary surgery is possession of max- 
imum information on primary tumor 
characteristics and nodal status prior to mak- 
ing any decision on adjuvant therapies. This 
patient had involvement of >4 nodes and was 
therefore a candidate for both chest wall and 
supraclavicular irradiation (1). Furthermore, 
the absolute nodal count influenced choice 
of adjuvant systemic therapy, and this patient 
received taxanes in addition to an anthracy- 
cline-based chemotherapy regimen (see 
below). In theory, induction chemotherapy 
could downstage nodal disease such that the 
initial extent of involvement prechemother- 
apy is unknown. It is sometimes possible to 
discern pathologically which nodes have been 
"sterilized" by chemotherapy, but this is 
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unreliable. Similarly, ultrasound assessment 
of the axilla (with core biopsy) can provide 
histological evidence of nodal involvement, 
but does not yield information on the total 
number of nodes positive. 

An increasing proportion of women are 
now requiring postmastectomy radiotherapy. 
Anticipation of chest wall radiation will influ- 
ence the choice of reconstructive technique; 
an implant-only based technique (subpectoral 
implant) is generally avoided when there is a 
possibility of the patient requiring postopera- 
tive irradiation (2,3) . All breast implants evoke 
a degree of fibrosis and scar tissue formation 
around the implant, and this occurs irrespec- 
tive of whether reconstruction is carried out 
within an irradiated field or radiotherapy 
follows implant-based reconstruction (4). 
Excessive fibrosis with shrinkage of the scar 
tissue constitutes capsular contracture and 
results in distortion of the reconstruction. 
There is a high rate of capsular contracture 
under these circumstances, which may lead to 
implant failure. To some extent an implant 
can be protected from the adverse effects of 
radiation by an overlying latissimus dorsi myo- 
cutaneous flap. However, emerging data from 
several units suggests that even when place- 
ment of an implant is combined witfi trans- 
position of a latissimus dorsi flap, there 
remains a significant risk of capsular contrac- 
ture of up to 40% at four years (5,6). Other 
case series that involve both implant-only and 
implant-assisted latissiumus dorsi flap recon- 
struction confirm that postoperative radio- 
therapy worsens capsular contracture with 
rates varying from 0% to 40% without radio- 
therapy and 17% to 68% with radiotherapy 
(7,8) . Moreover, severe capsular contracture 
is confined to the radiotherapy group and 
necessitates either capsulotomy (9-31.6%) or 
capsulectomy with implant exchange (1.2- 
11%). Most of these series involve a total 
radiation dose of 50 Gy given as 25 fractions 
(with or without a booster dose of 10-12 Gy to 
the scar). Nonetheless, despite these com- 
ments, when viewed from the other perspec- 
tive, almost two-third of patients receiving 
radiotherapy after implant-assisted latissimus 
dorsi flap reconstruction do not develop clin- 
ically significant capsular formation and do 
not require exchange of implant. 



Within the Cambridge Breast Unit, a dif- 
ferent regimen is employed; a dose of 40 Gy 
is administered in 15 fractions over a three- 
week period. Among a group of 77 patients 
who underwent either implant-only 
(29 patients) or latissimus dorsi flap and 
implant (48 patients) reconstruction without 
radiotherapy, no cases of severe capsular 
contracture occurred. By contrast, five cases 
of severe contracture were found among a 
similar group who received radiotherapy 
postoperatively. These cases occurred in 
those with a latissimus dorsi flap and implant 
(35 patients), while no cases were docu- 
mented among eight patients with an 
implant-only-based reconstruction. The actu- 
arial rate of severe capsular contracture at 
four years was 28% (9). The potential prob- 
lems of capsular contracture in this group of 
breast reconstruction patients receiving radio- 
therapy has led some surgeons to modify their 
surgical approach with a so-called "delayed 
immediate reconstruction" (10). A skin-spar- 
ing mastectomy can be undertaken initially 
with placement of a temporary tissue expander 
that acts as a scaffolding for the skin flaps 
(subpectoral or subcutaneous) . Chest wall irra- 
diation can then be given, and definitive recon- 
struction performed at a later stage (8-12 
months) . There are concerns about the viabil- 
ity of the mastectomy flaps after radiation, and 
it may be preferable overall to proceed with 
immediate reconstruction with latissimus dorsi 
flap and implant for all patients and undertake 
implant exchange if and when required. An 
extended autologous latissimus dorsi flap is not 
necessarily more tolerant of radiotherapy, and 
there is significant donor site morbidity. How- 
ever, delayed immediate reconstruction is a 
method that can potentially preserve the aes- 
thetic benefits of immediate breast reconstruc- 
tion with preservation of die 3-D skin envelope. 
The decision for radiotherapy is made once 
the final histology is available and the tempo- 
rary implant can be deflated prior to irradia- 
tion and re-inflated immediately afterward. 
This allows more accurate targeting of the 
tangential radiotherapy beams. 

The taxanes are a new class of chemo- 
therapeutic agents that are increasingly 
being employed in the adjuvant setting for 
treatment of those women at moderate and 
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high risk of relapse. The two agents in cur- 
rent clinical usage are paclitaxel (Taxol) and 
docetaxel (taxotere) . The taxanes have non- 
cross resistance with conventional agents, 
and their mechanism of action is to stabilize 
and prevent disaggregation of microtubules 
with disruption of the mitotic spindle. Pacli- 
taxel was the first taxane to be investigated 
among node-positive patients with early- 
stage breast cancer. It was added to the 
sequential dose-dense regimen of doxorubi- 
cin and cyclophosphamide (AC) in the 
CALGB 9344 trial (11). The addition of 
four cycles of paclitaxel to four cycles of 
AC improved both disease-free (HR 0.83, 
p = 0.0023) and overall survival (HR 0.82, 
p = 0.0064). Dose escalation (density/ total 
dose) for doxorubicin had no impact of 
these outcome parameters, and prolongation 
of therapy with taxanes led to only a modest 
increase in level of side effects. The NSABP 
B28 trial is of similar design and randomized 
node-positive patients to AC alone or AC 
followed by paclitaxel. Initial results showed 
benefits for relapse-free (HR 0.83, p = 0.008) 
but not overall survival (HR 0.94, p = 0.46) 
(12). Results were otherwise compatible with 
those of the CALGB 9344 trial. 

Two trials have investigated the efficacy of 
the other taxane, docetaxel in node-positive 
patients. These have used more intensive 
anthracycline regimens; the BCIRG-01 trial 
compared six cycles of 5-fluorouracil, doxor- 
ubicin, and cyclophosphamide (FAC) with six 
cycles of docetaxel, doxorubicin, and cyclo- 
phosphamide (TAC) (13). The PACS-01 trial 
compared six cycles of 5-fluorouracil, epirubi- 
cin, and cyclophosphamide (FEC) with three 
cycles of FEC followed by three cycles of 
docetaxol. Both trials have shown statistically 
significant improvements in overall survival 
for taxane containing regimens (14). 

This particular patient received an off-trial 
regimen similar to the PACS-01 protocol with 
four cycles of FEC followed by four cycles of 
docetaxel. It is current policy to offer FEC- 
taxotere as standard chemotherapy to all 
HER2-positive patients and those with >4 
nodes positive. Provisional results from the 
TACT I trial involving 4000 patients suggest 
that there is minimal benefit in terms of 
disease-free and overall survival from adding 



four cycles of docetaxel to one of two stan- 
dard antracycline-containing regimens 
(E-CMF x 8 cycles or FEC x 8 cycles) (15). 

Related cases 

Postmastectomy radiotherapy — Case Studies 

18, 22, 23, 25, 26, 27, and 28 

Irradiation of implants — Case Studies 18 and 23 

Adjuvant chemotherapy — Case Studies 2, 6, 
11, 36, and 37 

Learning Points 

1. At the time of mastectomy, plastic sur- 
geons may opt to place an expander 
prosthesis beneath the pectoralis major 
muscle. This allows for expansion of 
skin overlying the muscle, and autoge- 
nous tissue reconstruction is undertaken 
after completion of systemic chemother- 
apy and postmastectomy radiotherapy. 

2. Clinical trials have shown that there is 
no difference in survival between 
patients receiving pre- and postopera- 
tive systemic chemotherapy. However, 
preoperative chemotherapy is routinely 
administered to patients with inflamma- 
tory or locally advanced breast cancers 
and those with large tumors who are 
eager for BCT (preoperative chemo- 
therapy may shrink the tumor, thereby 
making it amenable to BCT). 

3. A sentinel node biopsy is contraindi- 
cated in patients who present with clin- 
ically suspicious axillary nodes. These 
patients should undergo a standard axil- 
lary lymph node dissection. However, 
some patients will develop palpable axil- 
lary nodes (reactive lymph nodes) fol- 
lowing core biopsy of the breast tumor, 
and sentinel node biopsy is feasible in 
these cases. Therefore, in any patient 
with a suspicious breast mass, the axilla 
should be carefully examined, and the 
status of the axillary lymph nodes (clin- 
ically suspicious or not) is documented 
prior to core biopsy. 

4. There is some retrospective evidence 
to suggest that the taxanes primarily 
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benefit patients with HER2-positive, 
ER-negative tumors, although patients 
with HER2-negative, ER-negative tumors 
may also derive significant absolute 
gains in disease-free and overall survival 
from taxanes (16). 
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CASE STUDY 4 



History 

A 72-year-old woman presented with a two- 
week history of a nontender lump in the left 
breast. There was no associated nipple dis- 
charge, and the patient had no previous 
breast problems. She had undergone regular 
screening mammography without recall. 
There was no family history of breast or 
ovarian cancer, and the patient had three 
children (eldest aged 40 years) . She had 
never used the oral contraceptive pill or 
hormone replacement therapy. 



Clinical Findings 

Examination revealed a firm irregular 2-cm 
lump in the upper outer quadrant of the left 
breast. The lump was relatively close to the 
nipple, and the patient had small breasts. 
There was no associated axillary lymphaden- 
opathy (E4) (Fig. 18). 

Clinical Assessment 

Clinically suspicious lump in the left breast 
(borderline conservable). 
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Figure 18 

Investigations 

Mammography 

A spiculate opacity was seen in the upper 
outer quadrant of the left breast, which 
contained granular clustered microcalcifica- 
tion (R5) (Fig. 19A, B). 

Breast Ultrasound 

The palpable mass corresponded to a 12-mm 
isoechoic lesion without posterior enhance- 
ment or attenuation (Fig. 20A) . 

Core Biopsy 

Ultrasound-guided core biopsy (16-gauge 
needle) confirmed the clinical and radio- 
logical impression of malignancy and 
showed an invasive ductal carcinoma (not 
graded, ER positive) (Fig. 20B) with papil- 




Figure 19 



lary features (Fig. 20C) . The lesion was bor- 
derline HER2 positive (Fig. 20D). 

Diagnosis 

Early-stage left breast cancer (T1N0) 

Multidisciplinary Review 1 

Following multidisciplinary discussion, it was 
recommended the patient undergo primary 
surgery with either wide local excision or 
mastectomy. The tumor was borderline con- 
servable and surgical options should be dis- 
cussed with the patient. It was unlikely that 
chest wall radiotherapy would be required in 
the event of mastectomy, and chemotherapy 
was a similarly improbable option (especially 
in view of the patient's age). 

Treatment and Progress 

The patient opted for mastectomy after fully 
informed consent that included discussion 
of issues such as the chance of further sur- 
gery after wide excision, cosmetic outcomes, 
the need for radiotherapy, and local recur- 
rence rates. Despite her age, the patient 
expressed interest in immediate breast 
reconstruction and consulted with the plas- 
tic surgeons. She had relatively small breasts, 
and reconstruction with an implant-only- 
based technique was considered most appro- 
priate in view of the patient's age and 
unlikely need for radiotherapy. 

A left sentinel lymph node biopsy was 
undertaken in advance of definitive surgery 
and revealed no evidence of metastatic dis- 
ease (3 nodes harvested) (Fig. 21). The 
patient proceeded with a left simple mastec- 
tomy (skin-sparing) via a periareolar inci- 
sion. A subpectoral expander prosthesis was 
inserted at the time of extirpative surgery, 
and the patient was discharged home on the 
third postoperative day! 

Definitive Histology 

This revealed an invasive ductal carcinoma 
(grade II) measuring 12 mm in maximum 
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Figure 20 




Figure 21 



dimension (Fig. 22A, B). The tumor 
appeared to have arisen from a preexisting 
intracystic papillary carcinoma (Fig. 22C). 
There was no lymphovascular invasion and 
no in situ component. 



Multidisciplinary Review 2 

It was recommended that the patient initially 
be prescribed tamoxifen as adjuvant systemic 
hormonal therapy, and this might be 
switched to an aromatase inhibitor after 
two to three years in the light of emerging 
trial data. 



Further Progress 

The patient continued to make an excellent 
postoperative recovery and had adjustment 
of the implant size to achieve symmetry. She 
was reviewed annually in the clinic with fol- 
low-up contralateral mammography at two 
and four years postoperatively. 

Discussion 

This fit and active 72-year-old woman had a 
borderline conservable carcinoma of the left 
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Figure 22 



breast. Though the tumor measured only 
12 mm on ultrasound (which corresponded 
exactly with the final pathological size) , it lay 
relatively close to the nipple-areolar complex. 
Moreover, the patient had small breasts and 
was keen to avoid any second stage surgery 
(re-excision or completion mastectomy) and 
to minimize the chance of any local recur- 
rence. After careful consideration she chose 
to undergo mastectomy with immediate 
breast reconstruction. Fortunately, her small 
breast size made her suitable for an implant- 
only-based technique. It is rather uncommon 
to offer reconstruction with autologous tissue 
transfer to patients over the age of 70 years, 
but there is no absolute upper age limit (1) . It 
has been reported that older patients have a 
more attenuated and fragile chest wall mus- 
culature that can lead to increased rates of 
failure for reconstruction with a subpectoral 



implant only (2). Furthermore, as this patient 
had a small non-high grade tumor, it was 
unlikely that chest wall radiotherapy would 
be indicated (3). Reconstruction with a sub- 
pectoral implant is usually avoided when 
radiotherapy is anticipated. Irradiation in 
these circumstances significantly increases 
the chance of capsular contracture and 
impairs the final cosmetic outcome. When 
chest wall radiotherapy is likely to be recom- 
mended, reconstruction with a latissimus 
dorsi flap and implant or an extended autol- 
ogous latissimus dorsi flap is preferable. It is 
likely that this patient may have declined 
reconstruction had a relatively straightfor- 
ward (implant only) procedure not been 
possible. She was discharged home on the 
third postoperative day and promptly 
resumed her regular daily activities including 
cycling! This patient had a low risk of relapse 
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with an NPI of 3.24 [2 (grade II) + 1 (node 
negative) + 0.24] . She would have been inel- 
igible for an aromatase inhibitor based on 
current unit guidelines for adjuvant hor- 
monal therapy in hormonally responsive post- 
menopausal women. 

This case illustrates the importance of 
patient choice in the decision-making pro- 
cess; some older patients will readily opt for 
mastectomy rather than breast-conserving 
surgery in order to reduce the chance of 
further surgery, local recurrence, and some- 
times radiotherapy (to the breast). Within 
reason, patients should be managed accord- 
ing to physiological and not chronological 
age. The average life expectancy has 
increased and a fit 75-year-old woman may 
otherwise be expected to live for a further 
10 years. Though restrictions may apply to 
chemotherapy and certain forms of recon- 
struction, older patients (>75 years) should 
otherwise be managed in a similar manner 
to their younger counterparts. 

Related Cases 

Immediate breast reconstruction — Case Studies 
3, 5, 18, 36, and 37 

Adjuvant hormonal therapy — Case Studies 1, 
2, 3, 9, 10, and 19 

Sentinel lymph node biopsy — Case Studies 5, 
7, 10, 11, 12, 13, 15, 16, 19, 24, 32, and 37 



Learning Points 

1. A skin-sparing mastectomy involves 
removal of the breast and nipple-areolar 
complex, but leaves the skin overlying 



the breast intact. Breast reconstruction 
following skin-sparing mastectomy is 
associated with a better cosmetic out- 
come than reconstruction following 
standard mastectomy, which involves 
removal of the nipple-areolar complex, 
breast, and much of the overlying skin. 
2. Although either tamoxifen or an aroma- 
tase inhibitor is appropriate endocrine 
agents in postmenopausal women with 
early-stage ER-posifive tumors, the aroma- 
tase inhibitors have been gaining wider 
acceptance. The aromatase inhibitors are 
either administered alone for five years 
after surgery or in sequence with tamox- 
ifen. Thus, patients can be switched to an 
aromatase inhibitor after two to three 
years of tamoxifen (completing a total of 
five years of endocrine therapy) , or take 
five years of tamoxifen followed by five 
years of an aromatase inhibitor. The aro- 
matase inhibitors are associated with an 
increased risk of fractures, osteoporosis, 
arthritis, and arthralgias. 
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CASE STUDY 5 



History 

A 58-year-old woman presented with a five- 
week history of a lump in the right breast. 
She reported no tenderness or nipple dis- 



charge and had undergone regular screen- 
ing mammography since the age of 50 years 
and had never been recalled. There was 
otherwise no history of any previous breast 
investigations and no family history of breast 
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or ovarian cancer. She gave birth to her only 
child at the relatively young age of 18 years 
and had never used any form of exogenous 
hormonal preparation. 



Clinical Findings 

Examination revealed a firm and rather ill- 
defined lump in the lower outer quadrant of 
the right breast, which was mobile with no 
tethering of the overlying skin. There was no 
axillary lymphadenopathy. The lump was 
relatively large (4 cm) and suspicious for 
malignancy (E4) (Fig. 23). 

Clinical Assessment 

The clinical impression was of a probable 
invasive carcinoma of the right breast 

Investigations 

Mammography 

An irregular mass lesion was seen in the 
upper outer quadrant of the right breast 



Right 



Left 




Figure 23 



measuring 40 mm in maximum diameter 
(Fig. 24A, B). This contained fine granular 
cluster microcalcification that was not pres- 
ent on screening mammograms taken 
almost three years earlier. 

Breast Ultrasound 

The sonographic correlate of the mammo- 
graphic abnormality was a hypoechoic mass 
lesion measuring 40 mm. The mass was het- 
erogeneous and ill defined with a posterior 




Figure 24 
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Figure 25 



acoustic shadow highly suspicious for malig- 
nancy (U4) (Fig. 25). 

Core Biopsy 

Ultrasound-guided core biopsy of the right 
breast mass (16-gauge needle, 4 passes) 
revealed high nuclear grade DCIS only with 
no evidence of invasion (Fig. 26). 



Diagnosis 

Noninvasive cancer of the right breast pre- 
senting as a palpable mass (Tis) . 




Figure 26 



Multidisciplinary Review 1 

The patient's mammogram was reviewed by 
the MDT team, and extensive microcalcifica- 
tion was noted in the right breast, which 
extended beyond the palpable mass and 
involved more than one quadrant. It was rec- 
ommended that the patient undergo a right 
simple mastectomy with sentinel lymph node 
biopsy. It was commented that invasive cancer 
was likely to be found on definitive histology in 
the presence of a palpable mass. However, 
further core biopsies of die mass in an attempt 
to establish a preoperative diagnosis of invasion 
were not considered appropriate. 



Treatment and Progress 

Despite her age, the patient was keen to pur- 
sue immediate breast reconstruction and was 
referred to the plastic surgeons for discussion 
of reconstructive options. A right sentinel 
lymph node biopsy was undertaken in advance 
of mastectomy and reconstruction and 
revealed no evidence of tumor in any of the 
nine "sentinel" nodes removed (Fig. 27). The 
patient proceeded to definitive surgery 
approximately eight weeks after initial 
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presentation to the breast unit. No further 
axillary surgery was indicated, and reconstruc- 
tion was undertaken with a latissimus dorsi flap 
and implant. An extended periareolar incision 
was employed with a skin-sparing technique. 
The patient made an uneventful recovery and 
was discharged home on the sixth postopera- 
tive day. 

Definitive Histology 

This revealed extensive high nuclear grade 
DCIS measuring at least 50 mm with comedo 
necrosis (Fig. 28). There was no evidence of 
invasive tumor, and a single node within the 
axillary tail was normal. 




Figure 28 



Multidisciplinary Review 2 

In the absence of invasion, the patient had 
received a potentially curative treatment for 
DCIS and required no further treatment. 
She was offered entry into a patient-led fol- 
low-up program and would receive contrala- 
teral mammography at two and four years 
posttreatment. 

Treatment and Progress 

Despite initial satisfaction with the cosmetic 
results of immediate breast reconstruction, 
the patient became increasingly conscious of 
the disparity in size of the two breasts. She 
finally opted to undergo an implant 
exchange two years later with replacement 
of the original expander implant with a 
larger sized prosthesis to achieve better sym- 
metry. 

Discussion 

Despite undergoing regular screening within 
the NHS Breast Screening Programme, this 
patient presented with an interval cancer that 
was not evident retrospectively (i.e., was not a 
missed cancer) on previous screening films. 
It is unusual for a symptomatic interval can- 
cer to represent pure "DCIS" with no invasive 
component. Fewer than 5% of palpable can- 
cers are exclusively DCIS, and suspicion of 
invasion may prompt a repeat core biopsy 
(1). Prior to sentinel lymph node biopsy, it 
was not appropriate to perform axillary dis- 
section without histological confirmation of 
invasion (2). Sentinel node biopsy can be 
justified for extensive high nuclear grade 
DCIS, which mandates mastectomy and for 
a palpable mass (whatever type of breast 
surgery) . 

This patient had a mass lesion measuring 
40 mm on both mammography and ultra- 
sound. For cases of DCIS associated with 
calcification only, some surgeons would 
attempt wide excision for lesions of this size. 
However, even if adequate surgical clearance 
is achieved, these patients will require radio- 
therapy to the breast, which can impair the 
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final cosmetic result. Moreover, there is a 
finite rate of local recurrence (<10% at 
5 years), and half of these will be invasive 
disease. Therefore, the opportunity to "cure" 
a patient may be sacrificed when conservation 
surgery is chosen for in situ disease. For 
borderline cases, it may be preferable to 
undertake skin-sparing mastectomy via a peri- 
areolar incision with immediate breast recon- 
struction. This patient underwent sentinel 
lymph node biopsy in advance of definitive 
mastectomy and immediate breast recon- 
struction. A relatively large number of "sen- 
tinel" nodes (9 in total) were harvested at the 
time of surgery, but this was within the range 
that is commonly cited in the literature (1-10) 
(3). None of these contained metastases, 
which was consistent with the absence of 
invasion on definitive histology. In one of 
the author's own series of 33 patients under- 
going mastectomy for extensive DCIS, 8 
(27%) had invasive carcinoma on final his- 
tology. A total of four patients had a positive 
sentinel node (14%) of whom three had 
invasive disease with foci measuring between 
1.5 and 12 mm (mean 5.5 mm). Despite 
intensive pathological examination, only a 
small focus of microinvasion (<1 mm) 
could be found in one of these node-positive 
cases who had extensive DCIS measuring in 
excess of 100 mm. There were no cases of 
metastases in the sentinel node without evi- 
dence of macro- or microinvasion on final 
pathology. Furthermore, all four node-posi- 
tive cases involved a single node only 
(3 micrometastases, 1 micrometastasis). 

It has been suggested that sentinel node 
biopsy for extensive DCIS could serve as a 
surrogate diagnostic test for invasion; if 
metastases are found in the sentinel node, 
there must be a focus of invasion somewhere 
in the breast (4) . The chance of finding these 
very small areas of invasion depends on the 
thoroughness and diligence of the patholo- 
gist. Usually, such deposits can be found upon 
retrospective examination in those rare cases 
of node positivity for "pure" DCIS. 

This patient required no systemic adjuvant 
hormonal therapy; in the absence of invasion 
(or nodal involvement), the recurrence risk 



at 5 to 10 years is approximately 1%. The risk 
of contralateral disease is 4% to 5% for DCIS 
and 2% to 3% for invasive breast cancer (1). 
Tamoxifen would act in a prophylactic capac- 
ity for the opposite breast but would yield 
minimal absolute benefit for the ipsilateral 
breast. A patient, therefore, has an accepted 
risk of at least 5% by not opting for bilateral 
prophylactic mastectomy. 



Related Cases 

DCIS— Case Studies 5, 12, 13, 15, 16, 17, 18, 

and 21 

DCIS and sentinel lymph node biopsy — Case 
Study 12 

Breast reconstruction — Case Studies 3, 17, 18, 
36, and 37 



Learning Points 

1. Ductal carcinoma in situ (DCIS) is 
rarely palpable and generally presents 
as a mammographic finding. In coun- 
tries where mammography screening is 
widely utilized, DCIS constitutes 8% to 
25% of all breast cancer cases diagnosed 
annually. However, DCIS is much less 
commonly diagnosed in countries that 
do no have systematic mammography 
screening programs. 

2. DCIS is generally treated with wide local 
excision and radiotherapy. Patients with 
ER-positive DCIS (the vast majority) are 
then usually treated with tamoxifen 
20 mg/day for five years. 

3. Axillary lymph node surgery is generally 
not indicated for DCIS. However, many 
surgeons advocate a sentinel node 
biopsy if a mastectomy is performed 
for DCIS. In such instances, an axillary 
assessment proves useful if invasive can- 
cer is ultimately discovered in the mas- 
tectomy specimen. A mastectomy is 
indicated for multicentric DCIS (DCIS 
in more than one quadrant of the 
breast) . 
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Part II: Breast Conservation Therapy 



CASE STUDY 6 



History 

A 38-year-old woman presented with a two- 
week history of a nontender lump in the 
right breast. She reported no change in size 
of the lump and no associated nipple dis- 
charge. She had no previous breast prob- 
lems and no family history of breast or 
ovarian cancer. The patient had two chil- 
dren (eldest aged 11 years) and had used the 
oral contraceptive pill briefly for a period of 
18 months. 



Clinical Findings 

There was an area of focal nodularity in the 
upper inner quadrant of the right breast but 
no dominant lump was palpable. There was 
no axillary lymphadenopathy (E2) (Fig. 29). 




Clinical Assessment 

There were no clinically suspicious features 
on examination, and in particular no dis- 
crete lump was apparent. The area of focal 
nodularity was considered most likely to rep- 
resent an area of fibrocystic change. 

Investigations 

Mammography 

The mammographic interpretation of both 
breasts was normal but revealed dense breast 
parenchyma (Fig. 30A, B). 




Figure 29 



Figure 30 
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Figure 31 



Breast Ultrasound 

Ultrasound examination showed a focal 
mass lesion within the area of clinical nod- 
ularity measuring 8 mm in maximum diam- 
eter. The mass was ill defined and 
hypoechoic with posterior acoustic shadow- 
ing. The appearances were suggestive of a 
small carcinoma (U4) (Fig. 31). 

Core Biopsy 

Ultrasound-guided core biopsy of this small 
breast mass (16-gauge needle, 3 passes) con- 
firmed an invasive ductal carcinoma (grade II, 
ER positive, HER2 negative) with associated 
intermediate nuclear grade DCIS of solid 



type [Fig. 32A (magnification lOx), B (mag- 
nification 20x)]. Routine ER measurements 
were not done on core biopsies at the time, 
and the axilla was not interrogated sono- 
graphically. 

Diagnosis 

Small early-stage cancer of the right breast 
(TlbNO) 

Multidisciplinary Review 1 

In view of the cancer being mammographi- 
cally occult, it was recommended that fur- 
ther radiological evaluation be undertaken 
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Figure 32 
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Figure 33 



with MRI of the breasts. Should this confirm 
a unifocal lesion of the estimated dimen- 
sions, this would be amenable to wide local 
excision and sentinel lymph node biopsy. 

Further Investigations 

MRI Breasts 

This confirmed a primary lesion measuring 
10 mm in the upper inner quadrant of the 
right breast (Fig. 33A) with a time-intensity 
enhancement curve consistent with malig- 
nancy (Fig. 33B) . A possible second tumor 
focus was seen inferior to the right nipple 
(Fig. 33C). The latter measured 6 mm and 
warranted tissue biopsy, though did not 



display a malignant type enhancement 
curve (Fig. 33D). The patient was informed 
that in the event a second focus of malig- 
nancy was found, then mastectomy (+/— 
reconstruction) would be indicated. 



Core Biopsy 

Core biopsy of this second focal abnormality 
after ultrasound localization revealed a 
fibroadenoma only (Fig. 34A). 

Treatment and Progress 

The patient proceeded to a right wide local 
excision and sentinel node biopsy (no 
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Figure 34 

evidence of multifocality from second core 
biopsy result) (Fig. 34B) . A preoperative skin 
marker was applied to assist surgical identi- 
fication. A single hot and blue sentinel node 
was identified and removed. The patient 
made an uneventful recovery and was dis- 
charged home one day after surgery. 
She had a very good cosmetic result 
on subsequent follow-up at 12 months 
(Fig. 35A, B) . 

Definitive Histology 

This confirmed an invasive ductal carcinoma 
(grade I) measuring 9 mm in maximum 
diameter [Fig. 36A (low power) , B (high 
power)]. The tumor was excised with clear 
surgical margins (>5 mm), but the single 
sentinel lymph node retrieved contained a 
6 mm macroscopic tumor deposit (Fig. 36C) . 

Multidisciplinary Review 2 

Following multidisciplinary discussion, it was 
recommended that the patient undergo a 



Right 



Left 




(B) 



right completion axillary lymph node dissec- 
tion. The final nodal status would inform the 
decision on systemic therapy. On the basis of 
a single node positive for macrometastasis 
and the patient's relatively young age, she 
would likely derive significant benefit from 
chemotherapy despite having a small 
(<1 cm) grade I tumor. 



Treatment and Progress 

The patient underwent a right completion 
axillary lymph node dissection four weeks 
after the initial surgery. She made an 
uneventful recovery and was discharged 
home the following day with a drain in situ. 
This was subsequently removed by the dis- 
trict nurse. Histology of the nonsentinel 
lymph nodes showed a further micrometa- 
static deposit in 1 out of 17 nodes giving an 
overall nodal status of 2 out of 18 (2/18) 
(Fig. 37). Despite further axillary surgery, 
the patient ultimately had a discrete scar in 
the right axilla (Fig. 38A, B) . 





Figure 35 
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Figure 36 



Multidisciplinary Review 3 

Following further multidisciplinary review, the 
patient was offered adjuvant chemotherapy 
on the basis of an estimated absolute benefit 
of approximately 2% to 3% (adjuvantonline. 




Figure 37 



com). She was eligible for ovarian suppres- 
sion, having a strongly ER-positive tumor with 
an Allred score of 8/8. 



Treatment and Progress 

The patient was initially reluctant to 
undergo a course of chemotherapy and con- 
sidered the absolute benefits to be modest 
(2-3%). However, following further discus- 
sion and consideration of her age, she 
agreed to enter the TACT II trial that eval- 
uates accelerated adjuvant chemotherapy 
with capecitabine in early breast cancer. 
Patients with operable disease are random- 
ized to one of the following four arms: (i) 
four cycles of epirubicin (3 weekly) followed 
by four cycles of classical CMF, (it) four 
cycles of epirubicin (2 weekly) with GCSF 
support followed by four cycles of classical 
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CMF, (tit) four cycles of epirubicin (3 weekly) 
followed by four cycles of oral capecitabine, 
and (iv) four cycles of epirubicin (2 weekly) 
with GCSF support followed by four cycles of 
oral capecitabine (see Appendix III). After 
completion of chemotherapy, the patient 
proceeded to ovarian suppression with a 
laparoscopic oophorectomy. She received 
tamoxifen (20 mg daily) as an additional 
component of adjuvant hormonal therapy. 
The patient received a standard schedule of 
radiotherapy to the right breast after com- 
pletion of chemotherapy. This consisted of a 
total dose of 40 Gy delivered in 15 fractions 
over a three-week period. The patient 
remains well and disease-free at routine 
two-year follow-up. 



Discussion 

This patient presented with a clinically 
obscure lesion in the right breast, which 
manifest as an area of focal nodularity with 
no suspicious features (E2). Moreover, there 
was no mammographic correlate, and the 
tumor was initially detected on ultrasound 
assessment. MRI examination has greater 
sensitivity than mammography for imaging 
the breasts of younger women, which are 
more dense and can conceal a focal mass 



lesion mammographically. Benign lesions such 
as fibroadenomas can exhibit a "malignant- 
type" curve on MRI due to their intrinsic 
blood flow. This can generate false-positive 
results, which subsequently require biopsy to 
exclude a (further) focus of cancer. None- 
theless, MRI is very helpful in clarifying the 
extent of a tumor and confirming unifocality 
prior to breast-conservation surgery (1). It 
could be argued that ideally all such patients 
should undergo breast MRI that will also 
assess the contralateral breast (2). However, 
there is emerging evidence that breast can- 
cer patients evaluated with MRI are more 
likely to undergo (unnecessary) mastectomy 
instead of BCS. Current rates of ipsilateral 
breast tumor recurrence (IBTR) are rela- 
tively low, and additional lesions detected 
by MRI might be adequately treated with 
adjuvant therapies (3). 

An ultrasound-guided skin marker is a 
useful preoperative aid for lesions that have 
ill-defined margins clinically but that are just 
palpable and do not require formal wire 
localization. Care should be taken when 
placing scars in the upper inner quadrants 
of the breast; these should lie below the bra- 
line whenever possible and be curvilinear 
and follow the natural skin crease lines 
(Kreislers lines) . Adequate subcutaneous 
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tissue should be preserved to optimize the 
final cosmetic result and avoid an unsightly 
scar with an obvious depression. 

Dual localization methods with both dye 
(Patent Blue) and isotope (technetium 
99 nanocolloid, 20 MBq) permit more con- 
fident identification of the sentinel lymph 
node and are associated with a shorter learn- 
ing curve and optimal performance indica- 
tors such as rates of identification (>90%) 
and false negativity (5-10%) (4). The aver- 
age number of sentinel nodes removed 
using both dye and isotope is 2.9 to 3.0 (4). 
In theory, if a single node is hot and blue, 
then no further nodes need be retrieved. 
However, recent results from the largest sen- 
tinel lymph node biopsy (SLNB) trial reveal 
an overall false-negative rate of 9.8% with 
higher rates when only a single sentinel 
node is removed as opposed to two to 
three nodes (5). It is perhaps surprising 
that the sentinel node contained a macro- 
metastastic deposit (6 mm) when the pri- 
mary tumor was of such favorable size and 
grade. Moreover, one of the nonsentinel 
nodes contained a metastatic deposit yield- 
ing an overall status of 2/18 nodes positive. 
This together with the patient's relatively 
young age conferred a higher risk of distant 
relapse and increased the absolute benefits 
from chemotherapy in terms of mortality 
reduction. It was considered appropriate to 
complete axillary surgery prior to chemo- 
therapy as this provided maximum informa- 
tion on nodal status (the patient would still 
be eligible for chemotherapy with a single 
sentinel node containing a macrometasta- 
sis). In circumstances where completion 
mastectomy with immediate breast recon- 
struction is indicated, further surgery can 
be deferred until after chemotherapy. 
Planning of breast reconstruction (particu- 
larly as a joint procedure with the plastic 
surgeons) can incur significant time delays 
(6-8 weeks) . When patients are deemed at 
higher risk for distant metastases, it is pref- 
erable to commence chemotherapy as soon 
as possible after initial surgery. This can 
sometime render subsequent axillary surgery 
more difficult technically. 



This patient had a strongly ER-positive 
tumor with a so-called Allred score of 8/8. 
The Allred system has been developed to 
more accurately define ER expression to 
predict response to endocrine treatments. 
Tumors are assigned an intensity score 
(1-3) and a frequency score (0-5), and ER 
levels are based on an aggregate score from 
(no expression) to 8 (strong expression) 
(6). Ovarian ablation has long been known 
to improve outcomes in premenopausal 
women with hormonally responsive disease. 
Clinical trials have confirmed that propor- 
tional improvements in overall survival are 
comparable for ovarian ablation and chemo- 
therapy within this group of women (24% vs. 
27%) (7). Ovarian ablation appears to be of 
less benefit in women who have received 
chemotherapy (8%), which is most likely 
attributable to a "chemical castration." Men- 
strual activity is more likely to resume in 
women under the age of 40 years at the 
time of chemotherapy, and these women 
should be considered for ovarian suppres- 
sion. Indeed, up to 80% of women under 
35 years of age retain or regain menstrual 
function after chemotherapy compared with 
30% of women over the age of 39 years (8). 
The latter is most commonly achieved by 
either laparoscopic oophorectomy or use of 
an LHRH receptor agonist. Surgical ablation 
causes an immediate fall in hormone levels, 
whereas LHRH agonists (and ovarian radia- 
tion) suppress ovarian function more grad- 
ually. An advantage of LHRH agonists is 
their potentially reversible effects upon ces- 
sation of treatment (2 years). This may allow 
subsequent conception that is increasingly 
an issue as more women are being diagnosed 
with breast cancer before they have started a 
family. There have been reports of the use of 
LHRH agonists concurrently with chemother- 
apy in patients under the age of 40 years in an 
attempt to preserve fertility (9) . 

Trials of LHRH agonists are currently 
seeking to answer two crucial questions 
(10-12): 

1. Can LHRH agonists (with or without 
tamoxifen) provide an alternative to 
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chemotherapy in patients with ER-posi- 
tive disease? 
2. Do LHRH agonists confer any additional 
benefit when combined with standard 
treatment (surgery +/— radiotherapy 
+/— tamoxifen +/— chemotherapy)? 

A recent update of the GROCTA trial has 
confirmed that after more prolonged follow- 
up (median 12 years) the combination of 
tamoxifen and ovarian suppression is as 
effective as conventional CMF chemotherapy 
in premenopausal estrogen receptor-positive 
tumors. There was no statistically significant 
difference in progression-free or overall sur- 
vival (p = 0.7) , and multivariate analysis 
showed that neither tumor grade nor nodal 
status were independent predictors of recur- 
rence and mortality (12). 

The typical schedule for whole breast irra- 
diation is delivery of a total dosage of 50 Gy 
over a period of five weeks in 25 daily 
fractions. Each fraction is 2 Gy and patients 
must attend Monday to Friday for a five-week 
period. This can represent a considerable 
burden for those patients with limited mobil- 
ity and who live some distance from the 
radiotherapy center. In certain geographical 
locations, the latter can pose a significant 
problem (e.g., highlands of Scotland and 
parts of rural Australia). Accelerated 
hypofractionated whole breast irradiation 
(AHWBI) is being investigated as a means 
for reducing overall treatment times and 
making radiotherapy more readily available 
in some parts of the world. The principle of 
AHWBI is to deliver radiotherapy in fewer 
fractions of larger dosage. The standardiza- 
tion of breast radiotherapy (START) trial is 
investigating the use of larger fraction sizes 
(>2 Gy) and evaluates both efficacy and side 
effects (which may be greater with larger 
fraction sizes). One arm of this trial 
compares the standard regimen of 50 Gy in 
25 fractions with a total dosage of 40 Gy 
delivered in 15 fractions over a three-week 
period. Despite an average fraction size of 
2.67 Gy, rates of local control and late- 
normal tissue effects are similar to the stan- 
dard regimen. The majority of patients 
within the Cambridge area now receive 
AHWBI with 40 Gy delivered over three 



weeks. This applies to both breast and 
chest wall irradiation. A radiation boost can 
be delivered to the tumor bed to minimize 
the chance of local recurrence (13,14). 

Related Cases 

Positive sentinel lymph node biopsy — Case 
Studies 10, 11, 24, and 37 

Ovarian suppression — Case Studies 1, 8, 23, 
27, and 37 

Adjuvant chemotherapy — Case Studies 1, 3, 8, 
11, 36, and 37 

Preoperative MRI — Case Studies 8, 24, and 37 

Breast radiotherapy — Case Studies 8, 9, 10, 
13, 14, 15, and 19 






Learning Points 

1. The false-negative rate for mammogra- 
phy is about 10%. Lobular cancers, in 
particular, are often difficult to discern 
on mammography. Thus, a tissue diag- 
nosis is warranted for any suspicious 
breast mass, even if the mammogram 
reported it as benign. 

2. The use of breast MRI is increasing, but 
remains controversial. Recently, it has 
been suggested that a breast MRI should 
be obtained prior to surgery in all 
women with newly diagnosed breast can- 
cers. MRI may reveal additional cancer 
foci in the ipsilateral or contralateral 
breast that are not evident on mammog- 
raphy and clinical examination. MRI 
may therefore result in an increase in 
mastectomy (and even bilateral mastec- 
tomy) rates. Yet, the clinical relevance of 
the additional lesions detected on MRI 
is not clear, and some have argued that 
these lesions could be adequately 
treated with radiotherapy and/or sys- 
temic therapy. 

3. LHRH agonists can be used to induce 
ovarian suppression. In premenopausal 
women with ER-positive tumors, these 
agents reduce rates of recurrence and of 
death following relapse when adminis- 
tered together with tamoxifen, chemo- 
therapy, or both. 
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History 

A 68-year-old woman was found to have an 
opacity in the lower inner quadrant of the 
left breast on routine screening mammogra- 
phy. The patient had undergone regular 
screening within the NHS Breast Screening 
Programme and had never been recalled. 
She had no family history of breast cancer 
and had four children (eldest aged 
44 years) . She had no significant usage of 
the oral contraceptive pill but had taken 
hormone replacement therapy for a total 
period of 14 years. 

Clinical findings 

Clinical examination was normal and 
revealed no discrete lumps or areas of focal 
nodularity in either breast (El). 



Clinical assessment 

Screen-detected abnormality of the left 
breast in an asymptomatic patient 

Investigations 

Mammography (screening) 

A rounded opacity associated with microcal- 
cification was seen in the lower inner quad- 
rant of the left breast (Fig. 39A, B), which 
was more evident on paddle and compres- 
sion views (Fig. 39C, D). 

Breast Ultrasound- 

The sonographic correlate of this mammo- 
graphic abnormality was an 11-mm hypoe- 
choic lesion with the appearances of a small 
cancer (U5) (Fig. 40). 
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Figure 39 




Figure 40 
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Figure 41 



Core Biopsy- 

Ultrasound-guided core biopsy confirmed an 
invasive carcinoma (grade II, ER positive) with 
no associated in situ component [Fig. 41A 
(low power) , B (high power) ] . 



Diagnosis 

Screen-detected left breast cancer (T1N0) 

Multidisciplinary Review 1 

Following multidisciplinary review, it was 
recommended that the patient undergo a 
left guidewire localized wide local excision 
and sentinel lymph node biopsy. 

Treatment and Progress 

The decision of the multidisciplinary team 
was communicated to the patient who suf- 
fered from spinal stenosis with chronic back 
pain and restricted mobility. In particular, 
she was dependent on crutches and 
expressed some concern about any morbid- 
ity from sentinel lymph node biopsy. The 
patient was reassured that there is minimal 
morbidity from this form of targeted axillary 
sampling, and the likelihood of nodal 
involvement (necessitating subsequent axil- 
lary dissection) was very low. The patient 
proceeded to surgery one week later, having 
requested an early operation (Fig. 42). Two 



blue and hot nodes were identified at oper- 
ation and the lesion lay close to the anterior 
margin on specimen X ray, but appeared 
well clear of other margins radiologically. 

The patient made an uneventful recovery 
and was discharged home on the second 
postoperative day. 

Definitive Histology 

This confirmed an invasive ductal carcinoma 
(grade III) measuring 8 mm in maximum 
diameter with associated high nuclear grade 
DCIS. The latter was of solid type with cen- 
tral necrosis and extended beyond the inva- 
sive component to yield an overall tumor 
diameter of 19 mm [Fig. 43A (low power); B 
(higher power)]. DCIS extended to within 1 
mm of the superior margin (Fig. 43C) but 
was clear of all other radial margins by >5 
mm. Lymphovascular space invasion was 




Figure 42 
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Figure 43 



present but neither of the two sentinel nodes 
contained metastases. 



Multidisciplinary Review 2 

Following multidisciplinary review, it was recom- 
mended the patient undergo re-excision of the 
superior margin and thereafter receive radio- 
therapy to the breast and tamoxifen for five 
years as adjuvant systemic hormonal therapy. 



Treatment and Progress 

Further surgery was arranged within the next 
few days and a 2-cm thickness of tissue was 
re-excised from the superior margin of the 
surgical cavity. Histopathological evaluation 
revealed residual high-nuclear grade DCIS 
measuring 10 mm in maximum dimension 
and extending to the new superior margin 
(Fig. 44A, B). 
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Multidisciplinary Review 3 

In view of the DCIS being present at the new 
superior margin, further surgery was indi- 
cated. However, the aggregate diameter of 
the tumor (invasive and noninvasive) was 
less than 30 mm, and it was considered 
appropriate by members of the multidiscipli- 
nary team to offer further re-excision in the 
first instance. The patient should be warned 
that completion mastectomy may be neces- 
sary for adequate surgical management of 
the DCIS. 



Treatment and Progress 

The patient expressed concerns about the 
possible need for radiotherapy in the event 
of a further re-excision achieving satisfactory 
margins. The patient was specifically worried 
about lying flat on the radiotherapy table for 
any prolonged period of time. She visited 
the radiotherapy unit and discussed these 
issues in more detail with the oncology 
nurses. She found the prospect of radiother- 
apy very distressing and did not feel able to 
cope with a standard three-week course of 
radiotherapy. Furthermore, she wished to 
minimize her chances of any recurrent dis- 
ease and therefore finally opted for a left 
completion mastectomy. This was carried 
out within the next 10 days and the patient 
was encouraged to mobilize as much as pos- 
sible postoperatively. 



Definitive Histology 

Examination of the completion mastectomy 
specimen revealed extensive fibrosis and fat 
necrosis around the surgical cavity. There 
was no evidence of any residual DCIS or 
invasive malignancy. 



Multidisciplinary Review 4 

It was recommended the patient commence 
tamoxifen for five years as adjuvant systemic 
hormonal therapy. She was entered into the 
patient-led follow-up program with contrala- 
teral mammography at two and four years 
postoperatively. 



Treatment and Progress 

The patient made an excellent recovery 
from her final surgery and adjusted very 
well psychologically to loss of her breast. It 
was emphasized to the patient that she had 
an excellent prognosis with minimal chance 
of either locoregional or distant relapse. 

Discussion 

Despite a localized opacity associated with 
microcalcification on routine screening, this 
patient had extensive high-nuclear grade 
DCIS that was not evident radiologically. 
About one-quarter of invasive carcinomas 
have a coexistent in situ component that 
may extend beyond the limits of the invasive 
tumor (1,2). Where this has no clinical nor 
radiological correlate, attainment of clear 
surgical resection margins can be challeng- 
ing. There has been lack of uniformity in 
definition of a positive resection margin and 
this in turn has compounded issues relating 
to microscopically negative margins and 
degrees of surgical clearance — how wide 
must a negative margin be to result in accept- 
able rates of local recurrence (3)? According 
to the NSABP protocol B-17 positivity implies 
tumor cells (invasive or in situ) present at the 
resection margin (4). Hence, negative mar- 
gins could be associated with tumor cells at a 
distance of only 1 mm from the edge of the 
specimen. Many American surgeons consider 
a margin clearance of 2 to 3 mm to be 
appropriate and this echoes the view of the 
British Association of Surgical Oncologists. 
Approximately 30% of breast units in Europe 
strive for a radial margin clearance of 5 mm 
that can lead to re-excision rates of up to 
50% . It is unusual to find further tumor when 
re-excision is performed to achieve a wider 
margin rather than a negative margin per se. 
By contrast, further disease will be found in 
about 40% to 50% of cases undergoing re- 
excision for "positive" margins. Singletary has 
provided a useful analysis; for patients with a 
1-mm negative margin, local recurrence rates 
ranged from 0% to 7% (median 3%), while 
patients with a 2-mm negative margin had 
local recurrence rates of 3% to 10% (median 
6%). However, those patients with margins 
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that were just clear (no tumor cells within 
1 microscopic field of the cut edge) had the 
lowest rates of local recurrence, ranging from 
2% to 4% (median 2%). Thus although rates 
of recurrence are determined by negative 
margin status, no direct relationship exists 
between margin width and rates of local 
recurrence (5). 

This patient had a small invasive carci- 
noma measuring only 8 mm in diameter, but 
associated in situ disease that extended well 
beyond the invasive component. The initial 
excision revealed an aggregate tumor diam- 
eter of 19 mm with in situ disease present 
within 1 mm of the superior margin (other 
radial margins >5 mm). This mandated re- 
excision, which confirmed further DCIS that 
extended to the new superior resection mar- 
gin. When the first re-excision fails to 
achieve surgical clearance, mastectomy is 
often indicated. However, American guide- 
lines for breast-conservation therapy state 
that mastectomy is indicated if margins 
remain positive after a "reasonable" number 
of surgical attempts (6). Second and third 
attempts are less common but may be con- 
sidered acceptable if the breast has a satis- 
factory cosmetic appearance and the patient 
is keen to preserve her breast. In this partic- 
ular case, the total extent of tumor 
(invasive + in situ) remained <30 mm, and 
it was once again the superior margin that 
was positive. DCIS could therefore still be 
confined to one area (quadrant) of the breast 
and a further re-excision of the superior 
margin could be offered. When re-excisions 
are undertaken they should be confined to 
the margins that are positive in order to 
minimize the amount of normal tissue that 
is excised. 

Interestingly, the patient herself had 
strong views on her management and was 
closely involved in shared decision making. 
She was adamant that she could not tolerate 
lying flat on a radiotherapy couch and for 
this reason opted for mastectomy (to avoid 
radiotherapy) . At an earlier stage in the 
clinical pathway, the patient had expressed 
a great abhorrence at the thought of mas- 
tectomy. However, her views and perspective 
had evolved with the pathological findings. It 
was perhaps fortunate that she was sentinel 



node negative and did not require comple- 
tion axillary lymph node dissection. This 
emphasizes the potential benefit of sentinel 
node biopsy for patients with musculoskele- 
tal comorbidities. 

Though this patient ultimately underwent 
mastectomy, her long-term prognosis was 
excellent. 

Related Cases 

Re-excision after breast conserving surgery — 
Case studies 11, 16, and 19 
Sentinel lymph node biopsy — Case studies 5, 
6, 7, 8, 10, 11, 12, 13, 15, 16, 24, 32, and 37 



Learning Points 

1. Randomized clinical trials have shown 
that, in women over the age of 50, 
mammography screening reduces 
breast cancer mortality by about 25%. 
In younger women, the benefit of mam- 
mography screening is disputed. 

2. If a patient with a screen-detected 
(nonpalpable) cancer opts for breast- 
conserving surgery, then needle localiza- 
tion is required. The radiologist localizes 
the breast lesion with a wire, and the 
surgeon excises a margin of breast tissue 
around it. A specimen mammogram is 
obtained (of the breast tissue and the 
wire within) to confirm that the screen- 
detected cancer has been excised. 

3. There is considerable debate as to what 
constitutes an adequate margin of resec- 
tion around a breast tumor at the micro- 
scopic level. To minimize the risk of 
local recurrence, many surgeons recom- 
mend at least a 2-mm margin around 
DCIS. 

4. If a surgeon is not able to obtain clear 
margins after repeated attempts at excis- 
ing the breast tumor, then mastectomy 
is indicated. 
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History 

A 35-year-old woman presented with a two- 
week history of a lump in the left breast. The 
lump had not changed in size and was non- 
tender with no associated nipple discharge. 
The patient had no previous problems and 
no family history of breast or ovarian cancer. 
She had two children (3 pregnancies) both 
of whom were breast-fed and gave birth to 
her first child at the age of 32 years. There 
had been brief usage of the oral contracep- 
tive pill in the past prior to pregnancy. 

Clinical Findings 

There was a smooth, round mobile mass in 
the upper outer quadrant of the left breast 
measuring 3 cm in maximum diameter. This 
was clinically benign with no suspicious fea- 
tures (E2) (Fig. 45). 

Clinical Assessment 

Probable cyst or fibroadenoma of the left 
breast. There was no index of suspicion, and 




Figure 45 



the patient was reassured accordingly follow- 
ing clinical assessment. 

Investigations 

Mammography 

Bilateral mammography showed an ill- 
defined mass lesion in the superolateral 
aspect of the left breast. A possible smaller 
lesion was seen in the retroareolar region on 
the right side, but this disappeared on com- 
pression views (Fig. 46A, B). 

Breast Ultrasound 

The sonographic correlate of the mammo- 
graphic opacity was an irregular hypoechoic 
lesion measuring 2.1 cm in maximum diam- 
eter, and this corresponded to the palpable 
abnormality (U5) (Fig. 47A). There was no 
evidence of enlarged axillary nodes on ultra- 
sound assessment (Fig. 47B). 

Breast MRI 

An MRI examination was recommended to 
clarify the radiological extent of the left breast 
lesion that had the appearances of a carci- 
noma (R5). This confirmed a unifocal lesion 
in the upper outer quadrant of the left breast 
with slightly larger dimensions (2.7 cm) than 
the sonographic estimate (2.1 cm). No other 
significant lesions were identified in either the 
left or right breasts (Fig. 48) . 

Core Biopsy 

Ultrasound-guided core biopsy (14-gauge 
needle) of the left breast mass confirmed 
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Figure 46 
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Figure 49 



an invasive carcinoma (grade II, ER positive) 
with no in situ component seen. [Fig. 49A 
(low power) , B (high power) ] . 

Diagnosis 

Early-stage left breast cancer (T2N0) 

Multidisciplinary Review 1 

The cancer in the upper outer quadrant of 
the left breast was considered amenable to 
breast-conservation surgery. It measured 
<3 cm in size, was more than 2 cm from 
the nipple-areolar complex, and there was 
no evidence of any satellite foci/multifocal- 
ity on further interrogation with MRI exam- 
ination. Moreover, in the absence of any 
sonographically suspicious nodes, it was 
appropriate to undertake node sampling in 
the first instance rather than formal axillary 
dissection. Radioisotope facilities were not 
available in the unit where surgery was to 
be carried out and therefore a blue dye- 
assisted node sampling (BDANS) was recom- 
mended rather than sentinel node biopsy 
with dual localization (dye and isotope). 

Treatment and Progress 

The patient underwent a quadrantic style 
resection with a radial incision and removal 
of a narrow ellipse of skin (Fig. 50) . The 
BDANS was carried out through the lateral 
part of the incision (and not a separate 
axillary incision) . Two large blue nodes 



were identified together with several non- 
blue nodes, which were palpably suspicious 
and therefore removed. The patient made 
an uneventful recovery from surgery. 

Definitive Histology 

This revealed an invasive ductal carcinoma 
(grade III) measuring 30 mm in maximum 
diameter. There was associated high nuclear 
grade DCIS that did not extend beyond the 
invasive component and lymphovascular 
invasion was seen [Fig. 51A (magnification 
20x)]. Tumor extended to the inferior mar- 
gin, but a cavity shave was taken at the time 
of surgery (9-mm thickness) resulting in all 
radial margins being clear (>5 mm) — 
indeed the minimal radial margin was 
9 mm. Rather surprisingly, all six nodes 
sampled (blue and nonblue) contained meta- 
static carcinoma (macrometastases > 2 mm) 
yielding an NPI of (0.2 x 3.0) + 3 + 3 = 6.6 
(Fig. 51B). 



Right 



Left 




Figure 50 
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Figure 51 



Multidisciplinary Review 2 

Following multidisciplinary discussion, it was 
recommended that the patient undergo che- 
motherapy (taxane containing regimen) 
before completion axillary lymph node dis- 
section. The patient would also require radio- 
therapy to the breast with a booster dose and 
irradiation of the supraclavicular fossa (> 4 
nodes positive on sampling alone). Further 
systemic therapy would include ovarian sup- 
pression (oophorectomy or LHRH analogue) 
and tamoxifen. Additional investigations were 
requested including 



3. 



4. 



Chest X-ray 

Hepatic ultrasound — 1.5 cm echogenic 
lesion in the right lobe with appearances 
of hemangioma (confirmed with triple- 
phase CT scan of the liver) 
Isotope bone scan — no conclusive evi- 
dence of metastatic bone disease (Fig. 52). 
HER2/neu status — positive 



Treatment and Progress 

The patient proceeded to chemotherapy 
with four cycles of epirubicin and cyclophos- 
phamide (EC) followed by four cycles of 
docetaxel (see Appendix III). This was well 
tolerated and a completion axillary lymph 
node dissection was undertaken three weeks 
after the final cycle of taxane. Herceptin was 
commenced after second-stage axillary sur- 
gery and continued during radiotherapy to 
the breast and left supraclavicular fossa 



(40 Gy in 15 fractions over 3 weeks with a 
9 Gy in 3 fraction boost to the tumor bed) . 
The patient's treatment program was 
completed with endocrine manipulation; 
she requested laparoscopic oophorectomy 
and this was carried out approximately 
12 months from the time of the initial diag- 
nosis of breast cancer. The patient was pre- 
scribed zoladex for an interim period of two 
months prior to surgical ablation of the 
ovaries. Tamoxifen was subsequently com- 
menced for a period of five years (followed 
by letrozole for 2.5 years). 

Discussion 

This young woman presented with a clinically 
benign lump in the left breast, which was 
consistent with a cyst or fibroadenoma. How- 
ever, triple assessment combining radiologi- 
cal imaging and biopsy with clinical 
examination revealed the lesion to be a can- 
cer. The case demonstrates the important 
principle of triple assessment for the com- 
plete evaluation of a discrete breast lump; 
reliance cannot be placed on clinical find- 
ings alone (1). Same-day imaging and biopsy 
(one-stop clinic) ensues that significant 
delays are not incurred along the diagnostic 
pathway. It is inevitable that some patients 
will be falsely reassured immediately after the 
clinical assessment and subsequently be 
informed that the lesion has suspicious fea- 
tures on mammography and ultrasound, 
which are confirmed on biopsy. Phased infor- 
mation giving is useful in these circumstances 
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Figure 52 



and is one advantage of the "two-stop" clinic 
when patients must return within a few days 
for the results of core biopsy. 

In younger patients with relatively dense 
breast tissue, MRI is a useful adjunct radio- 
logically to confirm unifocality and exclude 
any additional foci of tumor either in the 
same or a different quadrant (2,3)- The lat- 
ter would normally mandate mastectomy but 
breast conservation may be feasible when 
satellite lesions are present in the vicinity of 
the index lesion and are confined to one 



quadrant of the breast. MRI examination 
also has an important role in screening the 
contralateral breast, though there is no con- 
vincing evidence that any "earlier" detection 
of recurrence has any impact on overall 
survival (4). In particular, younger women 
may opt for a prophylactic procedure when 
there is evidence of any proliferative changes 
in the other breast. Between 4% and 8% of 
women with recently diagnosed breast can- 
cer will be found to have an unsuspected 
occult cancer in the contralateral breast. 
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Some clinicians have advocated MRI exami- 
nation in all (younger) women in whom 
breast-conservation surgery is comtemplated. 
However, this mode of investigation can gen- 
erate false-positive results, and a degree of 
"over call" may have inadvertently increased 
rates of mastectomy in recent years. A recent 
analysis of local recurrence rates at eight 
years among breast-conservation patients 
with or without preoperative MRI imaging 
revealed minimal differences — 3% and 4%, 
respectively (5). Indeed, with modern meth- 
ods of breast surgery and radiotherapy, rates 
of local recurrence are already <5% at 
10 years. 

This patient underwent a quadrantic style 
resection with a single radial incision. This 
can produce excellent cosmetic results for 
tumors located in the upper outer quadrant 
and allows the cancer to be removed in 
continuity with the lymphatic vessels and 
axillary lymph nodes (intervening tissue 
between tumor and nodes is removed). 
This technique is best suited to small/mod- 
erate-sized breasts in which the distance 
between the tumor and axilla is not exces- 
sive. Scar contracture can sometimes com- 
promise the final cosmetic outcome 
following breast irradiation. Despite a high 
tumor load, preoperative axillary ultrasound 
failed to identify any suspicious nodes that 
warranted biopsy. Axillary ultrasound (+/— 
core biopsy or fine-needle aspiration cytol- 
ogy) has been shown to identify up to 50% of 
node-positive cases (with macrometastases) 
overall and 75% to 90% of those with >3 
nodes positive (6). This can potentially avoid 
two-stage axillary surgery in a substantial 
number of cases. Those patients with a "neg- 
ative" axillary ultrasound examination can 
proceed to sentinel lymph node biopsy, 
though an axillary dissection is probably 
advisable for patients with tumors >5 cm in 
size (even when undergoing primary sys- 
temic therapy with potential downstaging of 
nodal status). 

The optimal method for staging the axilla 
is sentinel lymph node biopsy using dual 
localization techniques (7). The use of tech- 
netium" requires a special ARSAC license 
that is not possessed by all breast units within 
the United Kingdom. This had limited the 



use of radiocolloid as a tracer agent for 
sentinel lymph node biopsy. The use of 
BDANS has evolved from the original blind 
sampling technique and permits a degree of 
targeting that reduces the chance of a false- 
negative result. With the technique of 
BDNAS, the surgeon aims to remove four 
to five nodes as opposed to two to three 
nodes. Clearly, this is a matter of degree 
and some surgeons routinely perform "sen- 
tinel lymph node biopsy" using blue dye 
alone (8,9). Techniques for axillary staging 
remain variable and standardization of 
methodology is ongoing. Axillary relapse 
rates of 0.12% among a group of more 
than 2000 sentinel node-negative patients 
have been reported by the Memorial Sloan- 
Kettering group at three years follow-up 
(10). Other reports involve smaller numbers 
of patients but reveal comparably low rates 
of axillary relapse varying between 0% or 
1.4% with relatively short follow-up periods 
of less than two years. It is essential that rates 
of axillary relapse following sentinel lymph 
node biopsy for node-negative disease do not 
exceed those for axillary lymph node dissec- 
tion that is the "gold standard" for axillary 
management (0.8-2.5%). However, A recent 
short communication reveals an actual 
recurrence rate of 5% at a median follow- 
up of 6.5 years with a prediction that up to 
10% of patients may ultimately develop iso- 
lated axillary recurrence after a negative 
sentinel lymph node biopsy (11). Any resid- 
ual disease within the axillary nodes will be 
low volume, and a longer follow-up period 
may be required for clinical manifestation. 

Completion axillary dissection was carried 
out following chemotherapy; this patient was 
at high risk for distant relapse and likely to 
have micrometastatic disease at presenta- 
tion. Commencement of adjuvant systemic 
therapy was therefore considered a priority. 
It was already confirmed that >4 axillary 
nodes were involved histologically, and 
knowledge of any additional nodal disease 
would not have altered adjuvant therapies 
(e.g., chemotherapy or radiotherapy to the 
supraclavicular fossa). In circumstances 
where axillary staging has shown macro- or 
micrometastatic disease in a single node, 
then complete information on nodal status 
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from axillary dissection may be desirable 
prior to planning further management. This 
patient received an anthracycline-containing 
regimen with the addition of taxanes based 
on the extent of nodal involvement (>4 
nodes positive) and positive HER2 status. 
This was a modified regimen similar to four 
cycles of doxorubicin and cyclophosphamide 
followed by four cycles of paclitaxel (AC — 
paclitaxel rather than EC — docetaxel) , which 
is a more widely used combination based on 
results of the CALGB 9344 and NSAPB B28 
trials (12,13). 

Ovarian suppression is usually offered 
to premenopausal women with hormone- 
sensitive tumors (irrespective of age and 
menstrual activity postchemotherapy) (14). 
The additional benefits of ovarian ablation 
in absolute terms remains controversial, and 
there are concerns about the longer-term 
sequelae of estrogen deprivation in younger 
women (15). The SOFT study specifically 
investigates whether the combination of 
ovarian ablation with chemotherapy in pre- 
menopausal women offers any additional 
benefit to chemotherapy alone. This patient 
was adamant about laparoscopic oophorec- 
tomy and was fortunate to have completed 
her family; for those premenopausal women 
diagnosed with breast cancer prior to con- 
ception, LHRH analogues offer an alterna- 
tive form of ovarian suppression that may 
preserve fertility (16). Once rendered post- 
menopausal, patients can be prescribed aro- 
matase inhibitors as adjuvant systemic 
hormonal therapy. The current policy of 
the Cambridge Breast Unit is to commence 
treatment with tamoxifen for two to three 
years with an early switch to an aromatase 
inhibitor (arimidex or exemestane) for 
patients at moderate risk (NPI > 4.4). 
Some units use an aromatase inhibitor 
upfront in patients considered to be at 
high risk of locoregional relapse on the 
basis of primary tumor parameters and 
nodal status. 

Herceptin was commenced after comple- 
tion of chemotherapy. There can be poten- 
tial compound toxicity from Herceptin and 
anthracyclines with no clear difference in 
oncological efficacy between concomitant 
and sequential regimens. 



Related Cases 

Fertility issues — Case Studies 23, 27, 35, and 37 

Adjuvant hormonal therapy — Case Studies 1, 
9, 10, 15, and 19 

Herceptin — Case Studies 11 and 26 

Breast-conservation surgery — Case Studies 6, 
7, 9, 14, 15, and 19 

Adjuvant chemotherapy — Case Studies 2, 3, 
11, 36, and 37 

Learning Points 

1. Sentinel nodes are identified using 
either blue dye and/or radioactive col- 
loid. Additionally, any nodes that appear 
clinically suspicious should be removed 
and submitted for histological assessment. 

2. The status of the sentinel nodes might 
also be determined intraoperatively, 
using either touch prep (cytology) or 
frozen section. If either indicates the 
presence of metastatic disease in the sen- 
tinel node, then an axillary dissection 
should be undertaken at the time of the 
sentinel node biopsy. However, intraoper- 
ative assessment is occasionally associated 
with false-negative results. Thus, a second 
procedure (delayed axillary dissection) 
would be required if intraoperative assess- 
ment reveals no evidence of metastasis in 
the sentinel node, but metastasis is uncov- 
ered on permanent histology. 

3. Patients with breast cancer in which 
HER2 is amplified or overexpressed 
will benefit from adjuvant trastuzumab 
(Herceptin) and chemotherapy. Clini- 
cal trials indicate that Herceptin 
reduces the risk of recurrence in these 
patients by about 50%. 
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History 

A 60-year-old woman presented with a three- 
week history of a nontender lump in the left 
breast. The patient had undergone a normal 
screening mammogram two years earlier. She 
had no family history of breast cancer and had 
never used any form of exogenous hormones. 

Clinical Findings 

A rather hard discrete lump was palpable 
immediately superior to the left nipple-are- 
olar complex. This measured approximately 
1 cm and was associated with subtle skin 
tethering but no in drawing of the nipple. 
There was no axillary lymphadenopathy 
(E4) (Fig. 53) 

Clinical Assessment 

The clinical findings were suggestive of a 
small cancer of the left breast lying in close 
proximity to the nipple. 



Investigations 

Mammography 

No focal mass lesion or any other abnormal- 
ity could be seen in either the left breast 
(Fig. 54A, B) or the right breast (Fig. 54C, 
D). Previous screening films were requested 
for review and comparison with current films 
and no new lesion was apparent upon review 
of the most recent left (Fig. 55A and B) and 
right (Fig. 55C, D) screening mammograms. 



Right 



Left 




Figure 53 
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Figure 54 



Breast Ultrasound 

An ill-defined hypoechoic mass lesion with 
posterior acoustic shadowing and measuring 
1.1 cm was found in the left breast at 
12 o'oclock (corresponding to the palpable 
abnormality). The radiological appearances 
were consistent with a small carcinoma, 
though inflammatory changes could not be 
excluded (U4) (Fig. 56). 

Core Biopsy 

Ultrasound-guided core biopsy (14-gauge nee- 
dle) of the left breast mass confirmed an 



invasive carcinoma (grade II) with mixed duc- 
tal and lobular features [Fig. 57A (low power) , 
B (high power) ] . The tumor was ER positive, 
but HER2 testing was not routinely performed 
on core biopsies at that time. 

Diagnosis 

Small, early-stage cancer of central left breast 
(T2N1). 

Multidisciplinary review 1 

The cancer was of small size in relation to 
the overall size of the patient's breast (large 
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Figure 55 



and pendulous). The lesion was amenable to 
central segmental resection witfi wide excision 
of the tumor including the nipple-areolar 
complex. It was considered that this proce- 
dure would yield a satisfactory cosmetic result 
and preserve much of the volume and shape 
of the breast. A contralateral mastopexy could 
be carried out at a later date were there to be 
any marked disparity in size between the 
breasts. This central segmental mastectomy 
was combined with a level II axillary lymph 
node dissection (standard axillary staging pro- 
cedure at the time) . 



Treatment and Progress 

The patient was very keen to preserve her 
breast and in the event of mastectomy being 
advised, she would have insisted on immedi- 
ate breast reconstruction. She was not con- 
cerned about the loss of her nipple and 
understood that irradiation of the breast 
would be indicated postoperatively. She pro- 
ceeded with a central segmental resection 
and at operation a generous wide excision 
was performed with removal of a central skin 
ellipse (11 cm x 3 cm), the nipple-areolar 
complex, tumor, and surrounding normal 
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Figure 56 




breast tissue en masse (180 g) (Fig. 58). The 
breast was reconstituted and closed with a 
linear horizontal wound and deep support- 
ing sutures. The patient made an uneventful 
recovery and was very pleased with the cos- 
metic result. 



Right 



Left 




Figure 58 



Definitive Histology 

This revealed a grade II invasive ductal car- 
cinoma measuring 9 mm in maximum diam- 
eter. There was no associated in situ 
component and tumor was clear of all resec- 
tion margins by >5 mm [Fig. 59A (magnifi- 
cation lOx), B (magnification 20x)]. None 
of the nine lymph nodes contained meta- 
static carcinoma. 



Multidisciplinary Review 2 

It was recommended the patient receive 
radiotherapy to the left breast and tamoxifen 
for five years as adjuvant systemic hormonal 
therapy. She required no further surgery 
and the tumor was excised with a good mar- 
gin of clearance. 
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Figure 59 

Treatment and Progress 

The patient commenced breast radiotherapy 
two months after completion of surgery. She 
developed some acute radiation sequelae 
and experienced intermittent episodes of 
shooting pains in the left breast, which 
were self-limiting. A follow-up mammogram 
of the ipsilateral breast at 12 months 
revealed an area of fat necrosis (confirmed 
on fine-needle aspiration cytology) but oth- 
erwise the patient had an excellent cosmetic 
result (Fig. 60). The patient also had trou- 
blesome hot flashes and was switched from 
tamoxifen to the aromatase inhibitor Arimi- 
dex. She was in a favorable prognostic group 
with an NPI < 4.4 and was ineligible for a 
routine early switch from tamoxifen to an 
aromatase inhibitor after two to three years. 



Discussion 

This patient had a small (1 cm) tumor situ- 
ated close to the nipple-areolar complex in a 




Figure 60 
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relatively large pendulous breast. Conven- 
tional wide local excision is precluded due 
to proximity of the tumor to the nipple and 
problems of surgical clearance without 
devascularization or subsequent cosmetic 
distortion of the nipple-areolar complex. A 
central segmental resection can produce an 
excellent result in these circumstances com- 
bining wide excision of the tumor with an 
acceptable cosmetic outcome. Despite sacri- 
fice of the nipple-areolar complex, much of 
the breast volume is preserved together with 
the natural ptosis of the breast. A complete 
mastectomy without reconstruction would 
leave a large-breasted patient rather lop- 
sided. Occasionally, tumor excision can be 
incorporated into a reduction mammoplasty 
or therapeutic mammoplasty (1). This tech- 
nique removes the tumor with a wide margin 
of clearance and refashions the breast that is 
smaller in overall size. A contralateral sym- 
metrization procedure is usually required, 
and there may be problems with re-excision 
when margins are positive or the width of 
clearance is inadequate. There are specific 
oncoplastic procedures that can preserve the 
nipple-areolar complex (e.g., Grisotti flap), 
but careful patient selection and explanation 
is essential (2^1). A potential advantage of 
breast reduction is minimization of dose 
inhomogeneity with radiotherapy (5) . This 
can lead to areas of fat necrosis in larger 
breasts when focal areas receive an excessive 
dose of radiotherapy. 

There is some evidence that radiotherapy 
could be omitted in some older women (>50 
years) with a small favorable tumor that has 
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been excised with clear surgical margins. This 
patient had a small (9 mm) grade II tumor 
that was widely excised as part of a central 
breast excision. Clinical trials involving this 
subgroup of patients confirm that IBTR is 
significantly decreased with radiotherapy 
from about 8% to 1% at five years. The 
absolute numbers of recurrences are small 
in both groups and disease-free survival is 
76% without radiotherapy compared to 82% 
with irradiation (1.4% difference in disease- 
free events) (6-8). It is important to distin- 
guish between statistical and clinical signifi- 
cance; the benefits of local control for 
radiotherapy may not be clinically significant 
in women aged >70 years with comorbidities 
and limited life expectancy. 

At the time this patient underwent surgery, 
sentinel lymph node biopsy was not routinely 
offered and a standard level II axillary lymph 
node dissection was therefore performed. 
Such a patient has a low probability of nodal 
involvement and is ideally suited to axillary 
staging with sentinel node biopsy. Where 
radioisotope facilities are not available, an 
alternative staging option is BDANS (9). 

This patient had a low risk of relapse and 
was initially prescribed tamoxifen only as 
adjuvant systemic hormonal therapy. Hot 
flashes are a relatively common side effect 
of tamoxifen and are an indication for 
switching to an aromatase inhibitor. When 
patients are switched from tamoxifen on 
account of adverse side effects, Arimidex is 
usually the aromatase inhibitor of choice. By 
contrast, when switched after two to three 
years as part of an "early switch" regimen, 
exemestane is the preferred agent. 



mastectomy to BCT in the treatment of 
primary breast cancer. These two treat- 
ment options are associated with similar 
survival rates, but locoregional recur- 
rence is slightly greater among women 
who undergo BCT. 

2. For centrally located tumors, resection 
of the nipple-areolar complex is feasible, 
and the wound should be closed with 
horizontal approximation of the tissue 
edges. Alternatively, if the tumor is adja- 
cent to the nipple-areolar complex but 
not immediately beneath it, then an 
area around the nipple-areolar complex 
can be de-epithelialized. The tumor 
can then be excised through this de- 
epithelialized area, the dermis closed, 
and the skin re-attached to the nipple- 
areolar complex with a running stitch. 

3. There is some evidence suggesting that 
some women who are aged 70 or older 
might safely avoid radiotherapy after 
lumpectomy. Although this puts these 
women at a small increased risk for 
locoregional recurrence, this might not 
be clinically significant. 

4. In patients with positive sentinel nodes 
(or those who do not undergo sentinel 
node biopsy), dissection should include 
both levels I and II of the axilla. These 
levels refer to the relationship of the 
axillary tissue to the pectoralis minor 
muscle. Thus, a level I dissection refers 
to extirpation of tissue lateral to the 
pectoralis minor muscle, level II refers 
to removal of tissue posterior to the mus- 
cle, and level III indicates dissection 
medial to the muscle. 



Related Cases 

Adjuvant hormonal therapy — Case Studies 1, 
4, 10, 15, and 19 

Breast-conservation surgery — Case Studies 6, 
7, 8, 14, 15, and 19 

Axillary staging — Case Studies 6, 8, 10, and 24 



Learning Points 

1. There have been six randomized 
prospective trials that have compared 
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CASE STUDY 10 



History 

A 79-year-old woman presented with a three- 
week history of a nontender lump in the 
right breast. There was no associated nipple 
discharge and the patient had no previous 
breast problems. She had undergone a 
screening mammogram more than 10 years 
earlier and had no family history of breast or 
ovarian cancer. There was previous usage of 
hormone replacement therapy for a period 
not exceeding five years. 

Clinical Findings 

A 2-cm firm ill-defined lump was palpable in 
the upper outer quadrant of the right breast. 
There was subtle skin dimpling immediately 
below the inferior aspect of the mass but no 
indrawing of the nipple and no axillary 
lymphadenopathy (E5) (Fig. 61). 

Clinical Assessment 

Clinically suspicious right breast lump in an 
elderly patient consistent with cancer (con- 
servable) 



Investigations 

Mammography 

A spiculate mass was seen in the upper outer 
quadrant of the right breast measuring 
15 mm in maximum diameter. The appear- 
ances were of a small carcinoma (R5) 
(Fig. 62A, B). 

Breast Ultrasound 

The mammographic abnormality corre- 
sponded to a 17-mm hypoechoic mass lesion 
with posterior acoustic attenuation (U5) 
(Fig. 63). 

Core Biopsy 

Ultrasound-guided core biopsy (16-gauge 
needle, 3 passes) of the right breast mass 
confirmed the clinical and radiological 
impression of malignancy and showed an 
invasive carcinoma (grade II, ER positive, 
HER2 negative) [Fig. 64A (magnification 
lOx), B (magnification 20x)]. 




Figure 61 



Diagnosis 

Early-stage right breast cancer (T2N1). 

Multidisciplinary Review 1 

Following multidisciplinary discussion, it was 
recommended the patient undergo a right 
wide local excision and sentinel lymph node 
biopsy. The lesion was unifocal, 3 cm in size, 
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Figure 62 




Figure 63 
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Right 



Left 




Figure 65 



and situated well away from the nipple. The 
skin dimpling was confined to the area 
immediately adjacent to the tumor and did 
not involve the nipple. 



Treatment and Progress 

The patient was admitted for surgery within 
the next four weeks. At operation the tumor 
was widely excised and no more tissue was 
present either superior or lateral to the sur- 
gical cavity (Fig. 65). Sentinel node biopsy 



was carried out via a separate axillary inci- 
sion and yielded several blue, though cold 
nodes. The patient made an uneventful 
recovery and was discharged home the fol- 
lowing day. 

Definitive Histology 

This confirmed an invasive ductal carcinoma 
(grade II) measuring 19 mm in maximum 
diameter. Excision was clear of all radial 
margins but one out of four sentinel nodes 
contained micrometastases (1/4) with 
extracapsular spread [Fig. 66A (low power) , 
B (high power) ] . Several foci of lymphovas- 
cular invasion were seen in the primary 
tumor [Fig. 66C (low power), D (high 
power) ] . 

Multidisciplinary Review 2 

It was considered appropriate to offer this 
patient a completion axillary lymph node 
dissection as this was the unit policy for 
micrometastases in the sentinel node. This 
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should be followed by radiotherapy to the 
breast and tamoxifen for two to three years 
with an early switch to an aromatase inhibi- 
tor as adjuvant systemic hormonal therapy 
[NPI: (0.2 x 1.9) + 2 + 2 = 4.38]. 

Treatment and Progress 

It was explained to the patient that she had a 
10% to 12% chance of further disease in the 
nonsentinel lymph nodes and was unlikely to 
develop any regional recurrence in her 
remaining lifetime. After careful consideration 
of these and related issues such as potential 
morbidity from further axillary surgery, the 
patient adamantly declined any completion 
axillary dissection. She felt she had made an 
excellent recovery from primary surgery and 
did not wish to incur any significant morbidity 
from further axillary surgery. Arrangements 
were therefore made for radiotherapy plan- 
ning and the patient commenced on 
tamoxifen. 

Discussion 

This is another example of an older patient 
declining completion axillary lymph node dis- 
section when fully informed of the risks and 
benefits of this procedure. This patient was 
79 years of age with a 19-mm grade II invasive 
ductal carcinoma for which one out of four 
sentinel nodes contained a single micrometa- 
static deposit. For patients in whom fewer 
than half the nodes retrieved contain micro- 
metastases, the chance of disease in the 
remaining nonsentinel nodes is about 10% 
(1-3). There is therefore a 90% chance that 
no further disease will be found, but the 
patient may suffer significant morbidity from 
additional axillary surgery. Indeed, there is 
evidence that the morbidity from initial sen- 
tinel node biopsy followed by delayed axillary 
dissection may be greater than routine level II 
axillary dissection performed at the outset It 
is unlikely that this patient would have any 
residual axillary disease that would cause 
problems with regional recurrence or com- 
promise survival expectations (4,5). 



Related Cases 

Completion axillary dissection — Case Studies 
13 and 24 

Breast-conservation surgery — Case Studies 6, 
7, 8, 14, 15, and 19 

Adjuvant hormonal therapy — Case Studies 1, 
4, 9, 15, and 19 



Learning Points 

1. In a clinically node-negative patient, the 
axilla can be treated with either surgery 
(sentinel node biopsy/ axillary dissec- 
tion) or radiotherapy alone. 

2. Either surgery or radiotherapy reduces 
the risk of local recurrence in the axilla 
by about 90%. However, the stage of the 
breast cancer cannot be determined if 
the axilla is treated with radiotherapy 
alone. 

3. It should also be emphasized that 
patients with clinically suspicious axillary 
nodes cannot be treated with axillary 
radiotherapy alone. These patients 
should be managed with axillary sur- 
gery. 
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CASE STUDY 11 



History 

A 51-year-old woman presented with a nine- 
month history of a lump in the left breast. 
Despite the patient's age, she remained pre- 
menopausal and the mass did not fluctuate 
in size with the menstrual cycle. There was 
no associated tenderness or nipple discharge 
and the patient had no previous breast prob- 
lems. There was no family history of either 
breast or ovarian cancer. The patient had 
one daughter who was breast-fed. She gave 
birth to her first child at the age of 38 years 
and had used the oral contraceptive pill for a 
cumulative duration in excess of 20 years. 



Investigations 

Mammography 

Bilateral mammography revealed an asym- 
metric density in the upper outer quadrant 
of the left breast measuring 25 mm in diam- 
eter (Fig. 68A, B). This was radiologically 
suspicious for a left breast cancer (R4) . 

Breast Ultrasound 

The sonographic correlate of this density was 
a 24-mm hypoechoic mass lesion without 
posterior acoustic enhancement or attenua- 
tion (U5) (Fig. 69). 



Clinical Findings 

Examination revealed a firm, ill-defined 
mass in the extreme upper outer quadrant 
of the left breast. This measured 2 cm in 
maximum diameter and was clinically suspi- 
cious. There was no axillary lymphadenop- 
athy (E4) (Fig. 67). 

Clinical Assessment 

Probable carcinoma of the left breast that 
appeared unifocal and potentially conservable 




Figure 67 




Figure 68 
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Figure 69 



Core Biopsy 

Ultrasound-guided core biopsy of the left 
breast mass confirmed the clinical and radio- 
logical suspicion of malignancy and showed 
an invasive ductal carcinoma (grade II, ER 
positive ) [Fig. 70A (magnification lOx), B 
(magnification 20x)]. No in situ component 
was identified and the tumor was HER2 
positive on core biopsy (Fig. 70C). 

Diagnosis 

Early-stage left breast cancer (T2N0) 

Multidisciplinary Review 1 

Following multidisciplinary review, it was 
recommended that the patient undergo a 
left wide local excision and sentinel lymph 
node biopsy. It was not considered necessary 
to perform breast MRI to exclude multifo- 
cality. Axillary ultrasound assessment (+/ — 
core biopsy) was requested prior to any 
axillary surgery. This was carried out at the 
next clinic attendance and revealed no evi- 
dence of metastatic disease on core biopsy. 



Treatment and Progress 

The patient underwent the proposed sur- 
gery two weeks following tissue diagnosis 
using a curvilinear incision in the upper 
outer quadrant of the left breast combined 
with a transverse axillary incision (Fig. 71). 
At operation a single large blue and hot 
node was identified together with two fur- 
ther blue and cold nodes. All three nodes 
were removed and there was no residual 
activity in the axilla. A wide excision of the 
breast mass was performed down to the level 
of the pectoral fascia. There was no further 
tissue to excise superiorly. The patient made 
an uneventful postoperative recovery. 

Definitive Histology 

This confirmed an invasive ductal carcinoma 
(grade II) measuring 24 mm in maximum 
diameter [Fig. 72A (magnification lOx), B 
(magnification 20x)]. There was associated 
high nuclear grade DCIS with a solid growth 
pattern (no necrosis). The aggregate diam- 
eter (invasive component and DCIS) 
reached 48 mm and DCIS was transected at 
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Figure 70 

the inferior margin (Fig. 72C). All other 
margins were clear of any cancer cells by 
>5 mm. Four sentinel nodes were identified 
and one of these contained a macrometa- 
static focus (>2 mm) (Fig. 72D). A further 
nonsentinel node showed focal fat necrosis 
and a fibroblastic reaction consistent with 
the site of previous biopsy. 

Multidisciplinary Review 1 

Following further multidisciplinary review, it 
was recommended that the patient undergo 
re-excision of the inferior cavity margin 




Figure 71 



together with a completion axillary dissec- 
tion. In terms of adjuvant therapy, the 
patient would require radiotherapy to the 
breast (conditional upon adequate clear- 
ance on re-excision) and chemotherapy 
together with Herceptin (HER2 positive). It 
was considered appropriate to offer this 
patient chemotherapy prior to any further 
surgery in view of the documented node 
involvement and HER2 positivity, which con- 
fers a worse prognosis with higher risk of 
distant relapse. 

Treatment and Progress 

The patient proceeded to systemic therapy 
with six cycles of FEC/docetaxol together 
with Herceptin (see Appendix III) . This was 
well tolerated, though the patient developed 
a port-site thrombosis that required reposi- 
tioning of the port and anticoagulant ther- 
apy. The patient attended for further surgical 
review after the fifth cycle of chemotherapy. 
At this stage, she was informed that although 
DCIS involved only the inferior margin of 
resection, the total documented tumor 
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Figure 72 



diameter was 48 mm; in the event of exten- 
sive involvement of the re-excision specimen, 
the overall extent of DCIS might mandate 
mastectomy (even if the new inferior margin 
was clear) . The patient was keen to proceed 
with re-excision in the first instance with the 
understanding that mastectomy may yet be 
indicated. A left cavity re-excision and com- 
pletion axillary dissection was undertaken 
five weeks following the final cycle of chemo- 
therapy (clexane at a therapeutic dosage of 
100 mg daily was discontinued five days pre- 
operatively) . Despite the tumor lying in the 
superior aspect of the left breast, further re- 



excision did not impair the final cosmetic 
result (Fig. 73A, B). 

Definitive Histology 

The inferior cavity shave was submitted in 
entirety and revealed no residual DCIS or 
invasive carcinoma. The surgical cavity con- 
tained fibrous scar tissue and foamy macro- 
phages with foreign body giant cells. None of 
the 10 lymph nodes retrieved contained any 
tumor, and there was no evidence of any 
nodes that had been downstaged by chemo- 
therapy (final nodal status 1/14). 




Figure 73 
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Multidisciplinary Review 2 

Satisfactory margin clearance had been 
achieved, and it was therefore recommended 
the patient proceed to breast radiotherapy 
for completion of locoregional treatment. In 
view of the history of port-site thrombosis, an 
aromatase inhibitor was the agent of choice 
for adjuvant systemic hormonal therapy (the 
patient had been rendered amenorrheic by 
chemotherapy) . Herceptin was continued 
perioperatively, but temporarily discontinued 
after a MUGA scan revealed a fall in left 
ventricular ejection fraction (LVEF) from 
70% to 49% at 12 weeks. A MUGA scan was 
repeated after a one-month break from 
Herceptin (Fig. 74). 

Discussion 

Though the patient had a unifocal invasive 
carcinoma measuring <3 cm, there was 
extensive associated DCIS yielding an aggre- 
gate diameter after initial excision of 48 mm. 
The invasive component had been excised 
with good clearance, and DCIS was present 
at one margin only (inferior) . The other 
margins ranged from 4 (superior — no fur- 
ther tissue to take) to 10 mm medially. On 
the basis of the modified Van Nuys Prognostic 
Index (VNPI) (see page 90, case study 16), 



this patient would have the following score 

(1): 

[3(size 48 mm) + 2(margins 1 — 9 mm) + 3 
(high grade with necrosis) + 2 
(age 51 years)] = 10 

According to the Van Nuys database, this 
patient would be at a relatively high risk for 
relapse even with breast radiotherapy; mas- 
tectomy is usually recommended for scores 
of 10, 11, and 12 (5- and 10-year recurrence- 
free survival of 54% and 37%, respectively) 
(2). This patient was very keen to preserve 
her breast and requested re-excision in the 
first instance. She was warned that the pres- 
ence of further DCIS in the re-excision spec- 
imen might mandate mastectomy whatever 
the new inferior margin clearance. This 
patient was at the lower end of the 10 to 
12 VNPI category, and fortunately no resid- 
ual tumor was found after re-excision. 

This patient was advised to have chemo- 
therapy first in order to avoid any delays with 
systemic therapy. She definitely required the 
latter on the basis of macrometastases in one 
of the sentinel nodes. However, this patient 
was not at an exceptionally high risk for 
distant relapse and could have undergone 
further surgery immediately. Sometimes the- 
atre scheduling issues can influence the deci- 
sion on the timing of further surgery. 
Moreover, there was a possibility that this 
patient may have required a mastectomy 
after re-excision and would have demanded 
immediate breast reconstruction. Therefore, 
completion of all surgery before commenc- 
ing chemotherapy could have potentially led 
to significant delays with systemic treatments. 
It could be argued that this patient might 
have benefited from completion of locore- 
gional treatment (i.e., radiotherapy to the 
breast) within a 12- to 16-week interval from 
initial surgery. There is currently no clear 
evidence that breast-conservation patients 
undergoing delayed radiotherapy (postche- 
motherapy) have higher rates of local 
relapse. Systemic therapies (chemotherapy/ 
hormonal) themselves reduce local recur- 
rence by about one-third (3). 

Herceptin or trastuzumab is a humanized 
monoclonal antibody directed against the 
extracellular domain of the HER2/neu 
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growth factor receptor (coded by the cerbB2 
gene) . Overexpression of HER2/neu occurs 
in approximately 30% of invasive breast can- 
cers and is associated with a worse prognosis 
(4). When combined with taxane-based che- 
motherapy for management of advanced 
breast cancer, Herceptin improved time to 
disease progression (4.6 months vs. 
7.4 months) (5). This was the first example 
of a specific oncogene pathway being tar- 
geted for breast cancer treatment. Though 
Herceptin has been widely used in the United 
Kingdom for treatment of metastatic disease 
since 2001, its use in the adjuvant setting is 
much more recent and was officially 
approved by the National Institute for Clini- 
cal Excellence (NICE) in 2006. Prior to this, 
adjuvant Herceptin was only used for man- 
agement of high-risk HER2-positive women, 
defined as those with an absolute survival 
benefit in excess of 8% — often >4 nodes 
positive. Adjuvant Herceptin is given as a 
slow intravenous infusion every three weeks 
for one year. Clinical trials have confirmed 
improvements in both disease-free and over- 
all survival. The two American trials (NSABP 
B31 and the Intergroup) reported a reduc- 
tion in risk of recurrence of about 50% (HR 
0.48, p = 0.0000000003) and have shown an 
early survival benefit favoring Herceptin at 
two years (HR 0.67, p = 0.015) (6). The 
European trial (HERA) showed similar 
reductions in risk of recurrence (HR 0.54, p 
< 0.00001) but no overall survival advantage 
(HR 0.76, p = 0.26) (7) . In those patients 
analyzed in the American trials, Herceptin 
was given concurrently with an anthracycline 
based chemotherapy (4 cycles of AC followed 
by paclitaxel), while in the European trial 
Herceptin was prescribed only after comple- 
tion all chemotherapy (any regimen of > 4 
cycles). The principle side effect of Herceptin 
is cardiotoxicity that is potentially greater 
when the drug is combined with chemother- 
apy than given sequentially (clinically signifi- 
cant heart failure 4% vs. 0.5%). Overall, 
between 2% and 4% of patients receiving 
Herceptin will have significant cardiotoxicity 
within the first three to six months. There 
appears to be no evidence for any delayed 



cardiac effects (e.g., late myocardial infarc- 
tion). The value of left ventricular ejection 
fraction (LVEF) on completion of AC and age 
>50 years are risk factors for cardiotoxicity 
and a fall in LVEF that mandates temporary 
cessation of Herceptin. About 3% of patients 
on Herceptin will develop congestive cardiac 
failure and this can be managed with P-block- 
ers and ACE inhibitors (may be difficult to 
subsequently get patients off medication) . 

This patient received Herceptin concur- 
rently with an anthracycline-based chemo- 
therapy regimen (FEC/taxotere) . Though 
there was a fall in LVEF from 70% to 49%, 
this was not manifest clinically, and 
Herceptin was resumed after recovery of 
cardiac function. Trials are currently ongo- 
ing to assess whether there are benefits in 
continuing Herceptin for a total duration of 
two years. This will involve a careful analysis 
of cost-effectiveness, and results on the opti- 
mal duration of Herceptin usage should be 
available by 2008. Herceptin has been 
approved by the U.S. Food and Drug Admin- 
istration for the treatment of node-positive, 
HER2-positive early-stage breast cancer and 
will be given with the non-anthracycline 
component of chemotherapy for a duration 
of one year (8). The optimal duration of 
Herceptin is unknown, though at present 
one year is the favored period of treatment. 
Patients should receive at least nine weeks of 
therapy and a three-weekly schedule is more 
convenient than a weekly course (though of 
comparable efficacy) . The HERA study is 
investigating 1 versus 2 years of treatment 
with Herceptin, while a major French trial is 
addressing 6 months versus 12 months of 
treatment. 



Related Cases 

Re-excision after breast-conservation surgery — 
Case Studies 7, 16, and 19 

Positive sentinel lymph node — Case Studies 6, 
10, 24, and 37 

Taxane-based adjuvant chemotherapy — Case 
Studies 3 and 8 

Herceptin — Case Studies 8, 25, 26, and 27 
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Learning Points 

1. A diagnostic bilateral mammogram 
should be obtained in any patient who 
presents with a clinically suspicious 
breast mass. Ideally, the mammogram 
should be obtained prior to tissue 
biopsy. However, even if the mammo- 
gram reported it as benign, the surgeon 
should proceed with a tissue biopsy (the 
false-negative rate for mammography is 
about 10%). The mammogram is essen- 
tial for evaluating both breasts for occult 
lesions, as this could potentially influ- 
ence the choice of local therapy. 
Most patients with early-stage breast can- 
cer are suitable candidates for BCT. 
However, there are a few contraindica- 
tions to BCT: multicentric cancers, early 
pregnancy (patients require radiother- 
apy after BCT) , previous radiotherapy to 
the breast, collagen vascular disease, 
and large tumors (although tumors 
can be downstaged with preoperative 
systemic therapy). 

Women are at greatest risk for recur- 
rence and death during the first three 
years following surgery for early-breast 
cancer (peak in the hazard curve). In 
patients with HER2-positive tumors, adju- 
vant therapy with Herceptin reduces that 
risk by half. 
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Screen- Detected Breast Cancer 



Part I: Mastectomy 



CASE STUDY 12 



History 

A 52-year-old woman was recalled from a first- 
round screening mammogram for further 
evaluation of an area of extensive microcalci- 
fication in the right breast. There was no family 
history either of breast or of ovarian cancer. 
The patient was asymptomatic and reported no 
lumps in either breast, no areas of tenderness, 
and no nipple discharge. 

Clinical Findings 

No discrete mass lesion or areas of focal 
nodularity were evident in either breast, 
though there was a degree of generalized 
lumpiness (E2). 

Clinical Assessment 

Asymptomatic screen-detected microcalcifi- 
cation of the right breast. 

Investigations 

Mammography (Screening) 

This showed extensive fine granular micro- 
calcification within the right breast, which 
was suspicious for DCIS (R5) (Fig. 1A, B). 

Breast Ultrasound 

No sonographic assessment of the breast was 
undertaken. 

Mammotome Biopsy 

Mammotome biopsy using an 11-gauge nee- 
dle was performed, and all cores showed 



microcalcification on specimen radiography. 
Histopathological examination confirmed 
the high radiological index of suspicion 
with areas of microcalcification associated 
with high-nuclear grade DCIS of cribriform 
architecture and comedo necrosis. There 
was no definite evidence of invasion (B5) 
[Fig. 2A (magnification lOx), B (magnifica- 
tion 20x)]. 

Diagnosis 

Screen-detected extensive DCIS of the right 
breast (Tis) 

Multidisciplinary Review 1 

It was recommended that the patient 
undergo a right simple mastectomy and sen- 
tinel lymph node biopsy. The latter would 
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provide valuable axillary staging information 
in the event of an incidental finding of 
invasive disease on definitive histology (up 
to 20% chance). 

Treatment and Progress 

The patient proceeded with the planned 
surgery within four weeks of tissue diagnosis 
(mammotome biopsy) . Sentinel lymph node 
biopsy on this occasion was performed 
through a separate axillary incision, though 
it can be done using the lateral aspect of the 
mastectomy incision (Fig. 3) . When the mas- 
tectomy incision is placed horizontally, a 
separate axillary incision is more likely to 
gain access to level I nodes. A dual localiza- 
tion technique was employed to identify 
three sentinel nodes with patent blue dye 
(2.5%) and technetium 99m nanocolloid. 
Two milliliters of the former was used 
diluted to 5 mL in total; more recently, 



only 1 mL of undiluted blue dye has been 
used as a tracer with similar rates of identi- 
fication of the sentinel node(s). The patient 
made an uneventful recovery and was dis- 
charged home with two suction drains in situ 
(to be removed by a trained district nurse). 

Definitive Histology 

This revealed extensive high-nuclear grade 
DCIS with central necrosis extending over 
an area of 53 mm. There was no evidence of 
either microinvasion or invasive carcinoma 
[Fig. 4 (magnification 2.5x)]. None of the 
three sentinel nodes contained metastatic 
carcinoma (0/3 nodes). 

Multidisciplinary Review 2 

In the absence of any invasive component, 
the patient had undergone a potentially 
curative surgical procedure and required 
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Figure 4 



no further treatment. She was entered into a 
patient-led follow-up program with contrala- 
teral mammography at two and four years 
postoperatively. 

Discussion 

With the advent of breast-screening pro- 
grams, the diagnosis of DCIS has increased 
dramatically and now constitutes between 
20% and 25% of all new breast cancer diag- 
noses. Indeed, within a screened population 
alone, this figure rises to 40% (1,2). Usually, 
DCIS is manifest as a localized cluster of 
microcalcification, but sometimes calcifica- 
tion is extensive and extends throughout a 
high proportion of the breast. Such cases 
must be managed with simple mastectomy, 
which is potentially curative (>98%) in the 
absence of detectable invasion. Longer-term 
follow-up at eight years reveals that only 
1.5% of patients with DCIS within the 
NSABP B-17 trial have died of metastatic 
breast cancer (3). An incidental invasive 
component is found in up to 20% of cases 
in which mastectomy is the choice of opera- 
tion and extensive DCIS is a risk factor for 
invasion from historical studies (4). It is now 
acknowledged that extensive high-nuclear 
grade DCIS on imaging, which mandates 
mastectomy (or DCIS presenting as a palpa- 
ble lesion), is an indication for sentinel 
lymph node biopsy. Up to 10% of cases 
with microinvasion will be sentinel lymph 
node positive (5), and one of the authors 
(JRB) has reported a sentinel node positivity 



rate of 14% in patients undergoing mastec- 
tomy for extensive high-nuclear grade DCIS 
(6). This is likely to incur minimal additional 
morbidity, and not infrequently some level I 
nodes are inadvertently removed during a 
simple mastectomy. Such a policy avoids any 
subsequent potential dilemma of axillary 
staging for small foci of invasive disease. 
Sentinel lymph node biopsy cannot be 
undertaken as a delayed procedure post 
mastectomy and staging would otherwise 
involve either full dissection or blind sam- 
pling (which can be technically challenging 
if immediate breast reconstruction has been 
carried out). Sentinel lymph node biopsy 
must be done prior to removal of breast 
tissue. The axilla can be approached either 
through an incision in the lateral aspect of 
the mastectomy incision or via a separate 
transverse axillary incision. The latter may 
be more appropriate when a horizontal 
rather than an oblique mastectomy incision 
has been used. 

There was no evidence of any invasive 
component within the mastectomy speci- 
men, and none of the three sentinel nodes 
contained metastases. The patient had an 
excellent long-term outlook with an esti- 
mated risk of local recurrence and mortality 
of approximately 0.9% and 1.1%, respec- 
tively (7). In the absence of invasion, there 
is no indication for tamoxifen treatment in 
terms of ipsilateral DCIS managed with mas- 
tectomy. The latter minimizes the chance of 
local recurrence, and this is not further 
reduced by tamoxifen by any clinically mean- 
ingful degree. However, tamoxifen would act 
in a chemopreventive capacity to reduce the 
chance of contralateral disease (by about 
40%). 

Drain policies are highly variable; all the 
district nurses within the immediate catch- 
ment area of a hospital can be trained to 
remove drains. This allows patients to be 
discharged with drains in situ — usually on 
the first postoperative day (unless elderly or 
reluctant to go home with drains). Our cur- 
rent policy is to remove drains when the 
volume is <40 to 50 mL in the preceding 
24 hours or at 72 hours, i.e., all drains are 
out at 72 hours. It is important that patients 
do not feel compelled to go home with 
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drains in situ; drain management is best 
discussed at the time of pre-clerking so that 
the patient knows in advance what to expect. 

Related Cases 

Screen-detected cancer — Case Studies 13, 14, 15, 
16, and 17 

DCIS and sentinel node biopsy — Case Study 5 



4. For localized DCIS treated with wide 
local excision, a sentinel node biopsy is 
not indicated. However, for multicentric 
DCIS treated with mastectomy, a sen- 
tinel node biopsy should be considered, 
as there is a much greater likelihood of 
finding invasive cancer. 



Learning Points 

1. DCIS is considered a preinvasive lesion, 
but not all cases progress to invasive 
breast cancer. In fact, it has been sug- 
gested that only one out of every four or 
five cases of DCIS would develop into 
invasive cancer. DCIS is usually found 
on mammography, and its incidence has 
increased dramatically since the advent 
of mammographic screening. 
DCIS is generally treated with wide local 
excision. Adjuvant radiotherapy and 
tamoxifen should also be considered in 
the management of DCIS. Following wide 
local excision alone, the risk of recur- 
rence is 25%. However, the risk is 13% 
with excision + radiotherapy and only 8% 
with excision + radiotherapy + tamoxi- 
fen. Half of the recurrences will be DCIS, 
and the other half invasive cancers. 
If the mammogram reveals diffuse 
(multicentric) DCIS, then mastectomy 
is indicated. 
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Part II: Breast Conservation Therapy 



CASE STUDY 13 



History 

A 70-year-old woman was recalled from rou- 
tine breast screening with a spiculate lesion in 
the right breast. She had previously under- 
gone regular screening mammography and 
never been recalled. There was no family 
history of breast or ovarian cancer. The 
patient was asymptomatic and reported no 



lumps in either breast, no areas of tenderness 
and no nipple discharge. She was nulliparous 
and had never used exogenous hormones. 

Clinical Findings 

On examination of the right breast, a dis- 
crete lump in the breast was just palpable in 
the upper outer quadrant (E3) . 
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Clinical Assessment 

Screen-detected palpable carcinoma of the 
right breast 

Investigations 

Mammography (Screening) 

A spiculate opacity was seen in the upper 
outer quadrant of the right breast, which was 
suspicious for a small carcinoma (Fig. 5A, B) . 




Figure 5 



Breast Ultrasound 

The sonographic correlate of the mammo- 
graphic abnormality was a 16-mm hypoe- 
choic lesion with posterior acoustic 
shadowing (Fig. 6). 

Core Biopsy 

Ultrasound-guided core biopsy confirmed an 
invasive ductal carcinoma (grade II; ER pos- 
itive; HER2 negative) [Fig. 7A (low power), 
B (high power)]. 



Diagnosis 

Early-stage screen-detected right breast 
cancer (T1N0) 



Multidisciplinary Review 1 

Following multidisciplinary review, it was 
recommended that the patient be offered a 
right guide wire-localized wide local exci- 
sion and sentinel lymph node biopsy. 
Despite the lesion being just palpable, it 
was considered appropriate to localize with 
both a wire and an ultrasonic skin marker. 




Figure 6 
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Treatment and Progress 

An ultrasound-guided core biopsy of a right 
axillary lymph node was performed as part of 
a study and revealed no evidence of malig- 
nancy. The patient therefore proceeded with 
the planned surgery, including sentinel 
lymph node biopsy. 

A curvilinear incision was made in the 
breast centered on the ultrasound skin marker 
(Fig. 8). The specimen radiograph was satis- 
factory and confirmed that the mammo- 
graphic lesion had been excised with a good 
margin of surrounding tissue. Two hot and 
blue sentinel nodes were removed at surgery. 
The patient made an uneventful recovery and 
was discharged home the following day. 

Definitive Histology 

This revealed an invasive ductal carcinoma 
(grade II) measuring 22 mm in maximum 
diameter [Fig. 9A (magnification 2.5x), B 
(magnification 40x)]. There was a minor 
component of high-nuclear grade DCIS 
within the invasive tumor, which was clear 
of all radial margins by >5 mm. One of the 
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two sentinel nodes contained a micrometa- 
static focus measuring <2 mm, which was 
seen on both H and E sections (Fig. 9C) and 
immunohistochemistry (Fig. 9D). 

Multidisciplinary Review 

Because of the presence of tumor in one of 
the sentinel nodes, it was recommended that 
the patient undergo a level II axillary lymph 
node dissection. She would require radio- 
therapy to the right breast, and systemic 
adjuvant therapy would be decided after 
the final nodal status was known. 



Treatment and Progress 

An axillary lymph node dissection was car- 
ried out as a delayed or second-stage proce- 
dure one month following the initial surgery. 
At the time of surgery, several fleshy nodes 
were found, but these were probably reac- 
tive. Histology revealed presence of metasta- 
ses in one of seven non-sentinel nodes, 
giving an overall nodal status of two out of 
nine. The patient proceeded to irradiation 
of the right breast and received adjuvant 
hormonal therapy with tamoxifen for two 
to three years followed by an early switch to 
an aromatase inhibitor. 

Discussion 

This patient was at the upper age limit for 
routine NHS breast screening and was found 
to have a typical spiculate opacity corre- 
sponding to a 2-cm tumor, which was just 
palpable. The ultrasound measurement had 
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Figure 9 
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slightly underestimated the final pathologi- 
cal size. Nonetheless, the tumor was excised 
with clear radial margins in excess of 5 mm. 
One of the two sentinel nodes contained a 
micrometastasis, and a further metastasis was 
found in one of the non-sentinel nodes. 
However, this did not affect choice of sys- 
temic therapy, and it is unclear whether 
completion axillary lymph node dissection 
is always indicated for older patients with a 
positive sentinel node (1). This patient only 
had two nodes harvested, one of which con- 
tained a micrometastasis. The chance of non- 
sentinel lymph node involvement is signifi- 
cantly higher when macrometastases are pres- 
ent in the sentinel node and when the 
proportion of nodes harvested containing 
metastases is high (e.g., one out of two as 
opposed to one out of four) (2,3). As it 
happens, this patient did have involvement 
of a single non-sentinel node, but it remains 
unknown whether, if left alone, this would 
have resulted in axillary recurrence or affected 
overall survival in a 70-year-old woman. Some 
women may decline further axillary surgery 



when informed of potential morbidity. Any 
risk:benefit ratio for detection of disease in 
non-sentinel nodes must consider subgroups 
of patients and not individual cases (4). 

Related Cases 

Screen-detected cancer — Case Studies 12, 13, 
14, 15, 16, and 17 

Breast conservation surgery for impalpable 
lesions — Case Studies 14 and 15 
Completion axillary dissection — Case Studies 
10 and 24 

Learning Points 

1 . Many cancers detected in mammographic 
screening programs are palpable. In fact, 
some investigators have argued that 
screening clinical breast examination 
(CBE) and screening mammography are 
equally beneficial in reducing breast can- 
cer mortality. Therefore, screening CBE 
should remain an integral part of all 
mammographic screening programs. 
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2. The potential benefits of axillary surgery 
are often debated. There are three rea- 
sons for considering axillary surgery 
(sentinel biopsy/ axillary clearance) : stag- 
ing, local control, and improved survival. 
The status of the axillary lymph nodes is 
an integral part of tumor staging, which 
can be used to plan adjuvant treatment. 
Furthermore, axillary clearance reduces 
the risk of local recurrence (in the 
axilla) by about 90%. Finally, recent 
studies indicate that local recurrences 
may have an adverse effect on survival. 
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CASE STUDY 14 



History 

A 51-year-old woman was found to have an 
opacity in the upper inner quadrant of the 
right breast on routine screening mammog- 
raphy. She had never previously been recalled 
from screening and had no family history of 
breast or ovarian cancer. She reported no 
discrete lumps in either breast, no areas of 
tenderness, and no nipple discharge. The 
patient had four children (eldest 24 years 
old) and had used the oral contraceptive pill 
for a cumulative period of two years. 

Clinical Findings 

Clinical examination was normal, with no 
palpable discrete lumps or any areas of 
focal nodularity (El). 

Clinical Assessment 

Radiological abnormality detected on rou- 
tine screening, with no clinical correlate 

Investigations 

Mammography (Screening) 

An ill-defined opacity measuring 10 mm was 
seen in the upper inner quadrant of the right 



breast. The mammographic appearances were 
suspicious for carcinoma (R4) (Fig. 10A, B). 

Breast Ultrasound 

The opacity seen on mammography corre- 
sponded to a 9.2-mm hypoechoic mass lesion 
with posterior acoustic shadowing (Fig. 11). 




Figure 10 
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Core Biopsy 

Ultrasound-guided core biopsy of die breast 
mass confirmed an invasive carcinoma 
(grade III) [Fig. 12A (low power), B (high 
power)]. The lesion was ER positive and 
HER2 negative on core biopsy [Fig. 12C 
(low power) , D (high power) ] . 

Diagnosis 

Early-stage screen-detected right breast can- 
cer (T1N0) 

Multidisciplinary Review 1 

It was recommended that the patient be 
offered a right guide wire-localized wide 
local excision and sentinel node biopsy. 

Treatment and Progress 

The patient had a history of hypothyroidism, 
but was clinically and biochemically euthyroid. 
She proceeded with the planned surgery three 
weeks later. The lesion was approached with a 
curvilinear incision in the medial aspect of the 
right breast centered over the skin projection 
of the radiological abnormality (ultrasound 
skin marker) (Fig. 12E). A specimen radio- 



graph confirmed that the lesion had been 
excised (reviewed by radiologist) and was posi- 
tioned centrally with a good margin of 
surrounding breast tissue (Fig. 13). Two blue 
and hot sentinel nodes were removed. The 
patient made an uneventful recovery and was 
discharged home the following day. 

Definitive Histology 

This confirmed an invasive ductal carcinoma 
(grade III) measuring 13 mm in maximum 
diameter [Fig. 14A (low power), B (high 
power)]. There was no in situ component, 
and the tumor was clear of all margins by 
>10 mm. None of the three sentinel nodes 
contained any metastases (0/3 nodes). 

Multidisciplinary Review 2 

It was recommended that the patient receive 
radiotherapy to the right breast and systemic 
adjuvant therapy with tamoxifen for two to 
three years followed by an early switch to an 
aromatase inhibitor [NPI: (0.2 x 1.3) + 3 + 
1 = 4.26]. Chemotherapy should be dis- 
cussed with the patient (modest absolute 
benefit of 2-3% only). 
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Figure 12 



Discussion 

This patient had a small invasive carcinoma 
detected as an opacity on routine screening 
mammography. Though the histology was a 
grade III invasive ductal carcinoma, this was 
otherwise a typical screen-detected breast 
cancer. Grading of tumors is based on the 
degree of tubule formation (t), the number 
of mitoses (m), and the degree of nuclear 



pleiomorphism (p) . Each of these factors 
is scored by the pathologist, and the overall 
score determines the grade (this patient 
scored t3, m3, p3 — total score 9). There is 
an element of subjectivity, and the propor- 
tion of tumors graded as I, II, and III varies 
from one center to another. Non-high grade 
and special-type tumors are more common 
in the older screened population (l^f). 
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Figure 13 



It is helpful to the surgeon if a skin 
marker is placed by the radiologist in addi- 
tion to the wire at the time of localization. 
Sometimes the wire enters the breast at some 
distance from the radiological abnormality. 
Under these circumstances, it is preferable 
to make an incision overlying the lesion and 
deliver the wire into the surgical field from a 
more peripheral entry point. To facilitate 
placement of the skin incision, the radiolog- 



ists can mark the skin projection of the 
lesion. The surgeon then aims to excise a 
column of tissue deep to this, which incor- 
porates the tip of the wire and the adjacent 
breast tissue (which should contain the 
lesion). It is imperative to undertake a spec- 
imen radiograph that has been appropriately 
orientated with sutures and ligaclips (the 
latter are radiopaque). It is conventional to 
place two sutures superiorly and a single one 
laterally. The specimen radiograph should 
be viewed by the radiologist who has per- 
formed the localization (5,6) . They should 
comment on 

1. the presence of the radiological abnor- 
mality (opacity, microcalcification, area 
of architectural distortion), 

2. the position of the tip of the wire in 
relation to this, and 

3. the presence of any clip that has been 
deployed at the time of core biopsy 

In addition, the position of the lesion in 
relation to the gross specimen should be 
commented on; if the lesion appears close 
to one particular margin, then further tissue 
can be taken before the wound is closed. This 
will reduce the chance of re-excision at a 
later stage (7). In this case, the lesion was 
positioned centrally with an adequate margin 
of surrounding tissue. This was confirmed on 
definitive histology, which showed a good 
clearance of all margins (>10 mm). 
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Radiotherapy was recommended as adju- 
vant treatment; there is some evidence that 
older patients (>55 years) with a non-high 
grade tumor excised with wide margins 
might safely avoid radiotherapy (8,9). Such 
patients have a low risk of local recurrence 
without irradiation, and the absolute bene- 
fits therefrom are small. Nonetheless, radio- 
therapy will still reduce this risk whatever 
its relative level (e.g., from 4% to 2% at 
10 years). Though this patient had a small, 
screen-detected node-negative cancer, its 
high grade pushed up the NPI to 4.25. The 
patient qualified for systemic adjuvant hor- 
monal therapy with tamoxifen for two to 
three years, followed by an early switch to 
an aromatase inhibitor. However, the abso- 
lute benefits from chemotherapy were in the 
range of 3% to 5%, and this was discussed 
with the patient. 

Related Cases 

Screen-detected lesions — Case Studies 13, 15, 
16, and 17 

Breast conservation surgery for impalpable 

lesions — Case Studies 13 and 15 

Aromatase inhibitors — Case Studies 1, 4, 9, 10, 
and 19 

Sentinel lymph node biopsy — Case Studies 5, 6, 
7, 10, 11, 16, 24, and 26 



Learning Points 

1. Mammographic screening reduces 
breast cancer mortality in postmeno- 
pausal women by about 25%, but its 
benefit in premenopausal women is dis- 
puted. However, women should also 
consider the potential hazards of mam- 
mographic screening: lead time (the 
early detection of cancer may not neces- 
sarily result in benefit), false positives 
(finding lesions on mammography that 
ultimately prove not to be cancer) , over- 
diagnosis (finding lesions such as DCIS 



that might never pose a threat to life), 
and the risks of exposure to low dose 
radiation. 
2. After lumpectomy for breast cancer, 
omission of radiotherapy may increase 
the risk of local recurrence. A meta- 
analysis of trials comparing lumpectomy 
with and without radiotherapy found 
that omission of radiotherapy was asso- 
ciated with an 8% excess in mortality. 
However, competing causes of mortality 
(besides breast cancer) are of greater 
concern in older patients, so the benefit 
of radiotherapy is diminished in these 
patients. 
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CASE STUDY 15 



History 

A 64-year-old woman was recalled from rou- 
tine screening mammography with bilateral 
areas of microcalcification. The patient had 
undergone a core biopsy from the right 
breast four years previously, which showed 
benign changes only. She had a weak family 
history of breast cancer, having a paternal 
aunt diagnosed with postmenopausal disease. 
The patient had two children and was 
24 years of age at the birth of her first child. 
She had never used either the oral contracep- 
tive pill or hormone replacement therapy. 

Clinical Findings 

Clinical examination was normal with no 
palpable discrete lumps or any areas of 
focal nodularity (El). 

Clinical Assessment 

Bilateral microcalcification detected on rou- 
tine screening with no clinical correlate 

Investigations 

Mammography (Screening) 

There were localized areas of fine clustered 
microcalcification in both breasts with no asso- 
ciated soft tissue shadow (opacity) (Fig. 15A-D). 

Mammotome Biopsy 

Percutaneous biopsy with a vacuum-assisted 
device (11-gauge needle) revealed high- 
nuclear grade DCIS with necrosis on the 
left side (Fig. 16) and fibroadenomatoid 
changes on the right. Calcium was present 
within these areas of DCIS and fibroadeno- 
matoid change corresponding to calcium 
present in the mammotome biopsy speci- 
mens (Fig. 17A, B). A clip was deployed at 
the time of biopsy. 

Diagnosis 

(1) Localized screen-detected ductal carci- 
noma in situ left breast (Tis) 



(2) Pathologically indeterminate lesion 
right breast (B3) 

Multidisciplinary Review 1 

Following multidisciplinary review, it was rec- 
ommended that the patient undergo a left 
guide wire-localized wide local excision and a 
right guide wire-localized diagnostic biopsy. 

Treatment and Progress 

Wire localization was carried out on the 
morning of surgery, and the patient was 
placed early on the list (insulin-dependent 
diabetic). Once the patient was anesthetized, 
it was noted that a guide wire was present 
on the left side only. Localization of the 
right side had been omitted in error. The 
patient proceeded with a wide local excision 
on the left side (Fig. 18); specimen radiog- 
raphy confirmed that the clip was present in 
the specimen, but calcification was close to 
the superolateral aspect of the specimen. A 
cavity shave was therefore taken. An intra- 
operative ultrasound failed to visualize the 
area of calcification in the right breast, and 
no surgical procedure was undertaken on 
this side. 

Definitive Histology 

This showed high-nuclear grade DCIS with 
comedo necrosis extending over an area of 
30 mm. In addition, a small focus (6 mm) of 
invasive ductal carcinoma (grade II; ER pos- 
itive) was found. All surgical margins were 
clear of both invasive and in situ disease by 
>10 mm [Fig. 19A (magnification 5x), B 
(magnification 10x)]. 



Multidisciplinary Review 2 

In view of the invasive component on the left 
side, axillary staging was required. It was 
recommended that a left sentinel lymph 
node biopsy be undertaken and this be 
combined with a right guide wire localized 
biopsy as originally planned. 
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Figure 15 



Treatment and Progress 

The patient was admitted for further surgery 
two weeks later (i.e., four weeks from the 
first surgical procedure) . Two hot and blue 
nodes were identified in the left axilla, and a 
wire-guided diagnostic biopsy was under- 
taken from the right breast (Fig. 20) . A 
specimen X ray confirmed the presence 
of both a clip and calcification (Fig. 21). 
The patient made an uneventful recovery 
and was discharged home one day after 
surgery. 




Figure 16 
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Figure 17 



Right 



Left 




Figure 18 




Figure 19 



Definitive Histology 

All four nodes retrieved from the left axilla 
were free of tumor. Histology of the right 
breast lesion confirmed the findings of pre- 
vious core biopsy and showed fibroadenoma- 



toid hyperplasia with microcalcification 
[Fig. 22 (magnification 5x)]. There was no 
evidence of atypia or malignancy, and the 
mammotome biopsy site was present in the 
specimen. 
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Figure 20 




Figure 21 




Figure 22 



Multidisciplinary Review 3 

Further adjuvant therapies included radio- 
therapy to the left breast and tamoxifen 
(20 mg daily) for five years (low risk of 
relapse with an NPI of <4.4) . 

Treatment and Progress 

The patient proceeded with a three-week 
course of radiotherapy to the left breast 
(46 Gy in 15 fractions). She was intolerant 
of tamoxifen, and the option of discontinu- 
ing any form of systemic adjuvant hormonal 
therapy was discussed. However, the patient 
was keen to receive hormonal treatment 
(estimated benefit <1%), and she was 
switched from tamoxifen to the aromatase 
inhibitor arimidex after eight months. 

Discussion 

This case demonstrates a failure of commu- 
nication and organization. Bilateral guide- 
wire localization should have been under- 
taken on the day of surgery, but only the left 
side was localized. By the time this was 
recognized, the patient was already under 
general anesthetic and could not return to 
the breast unit for a further localization. 
Intraoperative ultrasound can often detect 
the mammographic abnormality, particu- 
larly when there is a focal mass lesion. Cal- 
cification alone may not be visualized on 
ultrasound (as was the case here), and this 
is one of the main limitations of ultrasound 
for diagnosis of early breast cancer. Calcium 
forms an interface, which is opaque to this 
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frequency of sound waves, but higher fre- 
quency transducers can detect calcification 
within small tumors (1). It was perhaps for- 
tuitous that an invasive tumor was found in 
the left breast on definitive histology, which 
mandated axillary staging with sentinel 
lymph node biopsy. This provided an oppor- 
tunity to perform a right guide wire-localized 
diagnostic biopsy at the same time. Sentinel 
node biopsy for localized DCIS (wide excision 
only) is indicated only when the lesion is 
palpable or possibly when a focal mass lesion 
is evident radiologically. 

The advantage of a vacuum-assisted biopsy 
device using an 11-gauge needle (such as a 
mammotome) is retrieval of a larger volume 
of tissue than with a conventional core 
biopsy. The former varies in size from 8 to 
14 gauge, while the latter is best undertaken 
with either a 14- or a 16-gauge needle. These 
devices are particularly suitable for biopsy of 
screen-detected areas of microcalcification 
(2). In the case of a small cluster of micro- 
calcification, this may be completely 
removed with percutaneous biopsy and a 
metallic clip must be inserted to mark the 
biopsy site if subsequent surgery is required. 
Mammotome biopsy is less likely to underes- 
timate disease; when only DCIS is diagnosed 
with a vacuum-assisted biopsy, the chance of 
finding invasive disease at subsequent surgi- 
cal excision is only 10% (compared with 20% 
for conventional core biopsy) (3). An unex- 
pected finding of invasion will mandate axil- 
lary staging if this has not already been 
undertaken. Sometimes this can be com- 
bined with cavity re-excision or completion 
mastectomy. 

In terms of this patient's in situ disease, 
the Van Nuys prognostic index (see page 90, 
case study 16) was [2 (size 30 mm) + 1 
(margins > 10 mm) + 3 (high grade with 
necrosis) + 1 (age 64 years)] = 7. 

This patient should receive radiotherapy 
for DCIS, but also required this as treatment 
for the invasive component. However, the 
absolute risk reduction for local recurrence 
will be very small for a 6-mm tumor. Similarly, 
the benefits from adjuvant systemic therapy 
will be modest (approximately 1%). In the 
presence of troublesome side effects from 
tamoxifen, it would be reasonable to withhold 



any hormonal treatment (rather than switch- 
ing to an aromatase inhibitor) . 

Hot flushes and night sweats can adversely 
impact on a woman's quality of life and are 
often exacerbated by tamoxifen (or aroma- 
tase inhibitors) if preexistent. Simple rem- 
edies like vitamin B6 may help, but more 
severe and persistent symptoms usually 
require more specific treatment with agents 
such as clonidine or propanolol. The anti- 
depressant agent venlafaxine has been 
extensively trialed, and studies have shown 
a 40% to 60% reduction in incidence of hot 
flushes at a dosage of either 37.5 or 75 mg 
daily (4) . Similarly, the selective serotonin 
reuptake inhibitor fluoxetine has shown 
promising results in pilot studies for man- 
agement of persistently troublesome hot 
flushes and night sweats (5). These can be 
justifications for switching from tamoxifen to 
an aromatase inhibitor as adjuvant therapy. 

Related Cases 

Screen-detected lesions — Case Studies 13, 14, 
16, and 17 

Breast conservation surgery for impalpable 
lesions — Case Studies 13 and 14 

Adjuvant hormonal therapy — Case Studies 1, 
4, 9, 10, and 19 

Sentinel lymph node biopsy — Case Studies 5, 
6, 7, 10, 11, 16, 24, and 26 



Learning Points 

1. In the United States, approximately 11% 
of all women who undergo screening 
mammograms are recalled. Approxi- 
mately 0.3% of these women are found 
to have either DCIS or invasive cancer, 
so the false-positive rate for screening 
mammography in the United States is 
about 10.7%. The false-positive rate is 
much higher in the United States than 
in Europe, owing to the heightened 
medicolegal environment. 

2. False-positive mammograms are one of the 
major drawbacks of breast cancer screen- 
ing. False positives may result in unneces- 
sary anxiety and psychological distress. 
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3. In general, cancers detected on mammo- 
grams have a better prognosis than those 
detected clinically. This is partly attribut- 
able to lead time bias (screening advan- 
ces the time of diagnosis, so the interval 
of time from diagnosis to death is auto- 
matically extended) . However, the better 
prognosis of screen-detected cancers is 
also partly attributable to length bias 
(slow-growing, indolent tumors are 
more likely to be detected by screening, 
while the faster-growing tumors are more 
likely to be detected in the intervals 
between screening sessions). Yet, the 
benefit of mammography screening is 
best discerned through randomized pro- 
spective trials, which seem to indicate 
that mammography screening reduces 
breast cancer mortality by about 25% in 
postmenopausal women. 
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Incidental Breast Cancer 



Part I: Mastectomy 



CASE STUDY 16 



History 

A 47-year-old woman presented with a three- 
week history of a lump in the left breast, 
which was slightly tender but not associated 
with any nipple discharge. The lump had not 
changed in size over this time period. 

Clinical Findings 

Examination revealed an area of focal nod- 
ularity in the upper outer quadrant of the left 
breast, but no discrete or dominant lump. 
There was no axillary lymphadenopathy (E2) 
(Fig. 1). 

Clinical Assessment 

The presentation was suggestive of benign 
breast disease (fibrocystic changes) with no 
clinically suspicious features. 

Investigations 

Mammography 

The mammographic appearances of the left 
breast were normal, but multiple clusters of 
coarse granular microcalcificafion were seen in 
the upper outer quadrant of the contralateral 
breast (Fig. 2A-D) . The calcification extended 
over an area of 23 mm and there was a low 
index of suspicion for malignancy (R3/4) . 

Breast Ultrasound 

Several small cysts were present in the upper 
outer quadrant of the left breast correspond- 
ing to the area of palpable nodularity. The 
sonographic interpretation of both breasts 



was benign and consistent with fibrocystic 
changes (R2). 

Mammotome Biopsy 

Stereotactic core biopsy of the microcalcifi- 
cation in the right breast revealed high 
nuclear grade DCIS (ductal carcinoma in 
situ) with comedo necrosis [Fig. 3A (magni- 
fication lOx), B (magnification 20x)]. 
There were associated foci of lobular neo- 
plasia (atypical lobular hyperplasia/lobular 
carcinoma in situ) (Fig. 3C). Calcium was 
present in the biopsy specimen. 

Diagnosis 

Incidental noninvasive cancer of the right 
breast cancer (Tis). 

Multidisciplinary Review 1 

Following multidisciplinary review, it was 
recommended the patient undergo a right 
guidewire-localized wide local excision of 
the DCIS, which appeared localized to the 
upper outer quadrant of the right breast 
radiologically. 



Right 



Left 




Figure 1 
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Figure 2 
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Figure 4 



Treatment and Progress 

The patient proceeded to surgery four weeks 
later (holiday during interim) as a day case 
(Fig. 4). A guidewire was inserted on the 
morning of surgery and a specimen radio- 
graph confirmed that all calcification had 
been removed together with a satisfactory 
margin of surrounding breast tissue. The 
patient made an uneventful recovery and 
was discharged home on the same day. 



Definitive Histology 

This revealed extensive ductal [Fig. 5A (low 
power) ; B (high power) ] and lobular (Fig. 5C) 
carcinoma in situ extending over an area of at 



least 52 mm (Fig. 5A-C). Tumor extended to 
the lateral and inferior margins (Fig. 5D) and 
there was columnar cell change with atypia at 
the superior margin. The medial margin was 
clear of tumor (>5 mm). 

Multidisciplinary Review 2 

In view of the extent of the lesion (>50 mm) 
together with involvement of several mar- 
gins, it was recommended the patient 
undergo a right completion mastectomy 
together with a sentinel lymph node biopsy. 
She would be offered immediate breast 
reconstruction. 

Treatment and Progress 

Immediate breast reconstruction was dis- 
cussed with the patient, but she was rather 
undecided on this issue. After further con- 
sideration, the patient expressed a wish to 
pursue immediate breast reconstruction and 
was referred to the plastic surgeons for dis- 
cussion of reconstructive options. A right 
sentinel lymph node biopsy was undertaken 
in advance of definitive surgery and revealed 
no evidence of nodal metastases. The patient 




Figure 5 
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Figure 6 



proceeded to a right simple mastectomy (no 
further axillary surgery indicated) and 
immediate breast reconstruction with a lat- 
issimus dorsi (LD) flap and implant. A skin- 
sparing technique was employed and the 
scar from the previous wide local excision 
was not disturbed. This allowed for preserva- 
tion of much of the skin envelope and pro- 
vided optimal cosmetic results (Fig. 6A, B). 
The patient made an excellent postoperative 
recovery and was discharged home on the 
seventh postoperative day. The time interval 
between the original diagnosis and definitive 
surgery was four months. 

Definitive Histology 

This showed extensive residual LCIS around 
the surgical cavity and within a random 
section taken from the upper outer quad- 
rant. There was no residual DCIS or invasive 
disease (Fig. 7). 

Multidisciplinary Review 3 

Having undergone mastectomy for DCIS/ 
LCIS with no evidence of invasive disease 
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Figure 7 



(sentinel node biopsy negative), the patient 
required no further treatment. There was no 
indication for either radiotherapy or tamox- 
ifen as adjuvant systemic hormonal therapy 
in the context of in situ disease treated by 
mastectomy. The patient had an excellent 
prognosis and was entered into the patient- 
led follow-up program. She would receive 
contralateral mammography at two and 
four years posttreatment. 



Discussion 

This patient presented with a symptomatic 
breast lump and was found to have inciden- 
tal calcification in the contralateral breast. 
This had rather coarse features and the 
initial index of radiological suspicion was 
low, though sufficiently high to warrant 
biopsy. The calcification was associated with 
high nuclear grade DCIS in the core biopsy 
specimens. Calcification is commonly seen 
with comedo necrosis, where dystrophic cal- 
cification occurs within necrotic material in 
the center of the ducts. The initial radio- 
logical estimate of the size of this DCIS was 
23 mm. This was deemed suitable for breast- 
conserving surgery with wide local excision. 
Until relatively recently, the majority of DCIS 
was managed with mastectomy. With the 
introduction of screening programs, diagno- 
sis of DCIS has increased form about 7% of 
all breast cancers in 1985 to approximately 
20% to 25% of current new diagnoses (1). 
Moreover, most of these screen-detected 
cases of DCIS are relatively localized areas 
involving a single quadrant of the breast. It is 
difficult to justify mastectomy for such cases 
and breast conservation surgery has been 
increasingly used for treatment of these 
small areas of DCIS over the past two 
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decades. When breast-conserving surgery is 
undertaken for DCIS, the primary tumor 
must be excised with clear histological mar- 
gins as a minimum. The use of radiotherapy 
after wide local excision for DCIS remains 
controversial, but the majority of high 
nuclear grade lesions receive this (2-5). 
The crucial issue with breast-conserving sur- 
gery for localized DCIS is the risk of 
recurrence. In most published series, approx- 
imately half of all local recurrences for DCIS 
were invasive disease — herein lies the impor- 
tance of local control and the dilemma it 
sometimes presents (2,3,6). Clinicians must 
be confident that the risk of local recurrence 
is at an acceptable level (<10% at 5-10 years) 
when anything less than mastectomy is offered 
for surgical treatment of DCIS. 

The risk of local recurrence is related to 
three principle factors: 

1. Size of the lesion 

2. Margin width 

3. Grade of the lesion 

These are each statistically independent 
predictors of local tumor recurrence and 
have been quantified in an attempt to 
make them clinically useful. The Van Nuys 
Prognostic Index (VNPI) (7) and its recent 
modification (which incorporates age) 
(8) has been popularized in recent years. 
The scoring system for the VNPI is shown in 
Table 1. The recommendations for treat- 
ment based on the VNPI are as follows: 

4, 5, 6 — excision only 

7, 8, 9 — excision plus radiotherapy 

10, 11, 12 — mastectomy 

Although radiotherapy significantly 
decreases the risk of local recurrence by 



about 50% when compared with excision 
alone, it may represent over treatment for 
some patients undergoing breast-conserving 
surgery. The blanket recommendation by 
American authorities (4) that radiotherapy 
is indicated for all patients with high-grade 
DCIS does not take account of the hetero- 
geneity of DCIS or variation in absolute 
benefits from radiotherapy between differ- 
ent subsets. Radiotherapy not only has sig- 
nificant side effects but also changes the 
texture of the breast and renders subsequent 
mammography more difficult to interpret. 
Moreover, the breast cannot receive further 
irradiation should an ipsilateral invasive 
breast cancer develop at a later date. 

Following initial wide local excision, this 
patient had a VNPI of: 

[3 (size 52 mm) + 3 (margins < 1 mm) + 
3 (high grade with necrosis) + 2 (age 48 years) ] 
= 11 

Therefore, completion mastectomy was 
appropriate based on the above treatment 
recommendations. From a surgical point of 
view, mastectomy is usually indicated for a 
lesion >40 mm in size. However, it may be 
possible to excise more extensive DCIS in a 
large breast with satisfactory margins of clear- 
ance (particularly using some of the newer 
oncoplastic techniques such as therapeutic 
mammoplasty) . If the calculated VNPI is 
below 10, then the estimated risk of recur- 
rence would be sufficiently low to accept 
breast conservation (with radiotherapy) . 

This patient opted for immediate breast 
reconstruction and underwent sentinel lymph 
node biopsy in advance of definitive surgery. 
Final histology revealed no evidence of inva- 
sive disease and no further treatment was 
indicated. Despite having a scar in the upper 



Table 1 The Modified University of Southern California/Van Nuys Prognostic (USC/VNPI) Scoring System 







Score 






1 


2 


3 


Size 


<15 mm 


16-40 mm 


>41 mm 


Margins 


>10 mm 


1-9 mm 


<1 mm 


Pathology 


Non-high grade 


Non-high grade 


High-grade with or 




without necrosis 


with necrosis 


without necrosis 


Age 


>61 yr 


40-60 yr 


<39yr 



Source. Adapted from Ref. 9 
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outer quadrant of the right breast from initial 
wide local excision, the patient was very happy 
with the cosmetic result. A two-stage proce- 
dure necessarily incurs additional scarring 
and whenever possible the need for mastec- 
tomy should be anticipated at the outset. This 
will avoid a second surgical procedure and 
confine scarring to the periareolar region 
(skin-sparing mastectomy) . 

Related Cases 

DCIS — Case Studies 12, 13, 17, and 18 

Immediate breast reconstruction — Case Studies 
3, 17, 18, and 37 

Learning Points 

1. Following mastectomy for DCIS, some 
oncologists might offer a patient tamoxifen 
(20 mg/day for 5 years) to reduce the risk 
of contralateral breast cancer. Yet, in gen- 
eral, tamoxifen is not indicated after total 
mastectomy for DCIS. 

2. If breast-conserving surgery is attempted 
in a patient with a diffuse area of DCIS, 
then two wires might be placed to local- 
ize two ends of the lesion, thereby pro- 
viding guideposts for wide excision of 
the entire lesion. 

3. The LD muscle alone generally does not 
provide sufficient tissue bulk, so recon- 
struction with an LD flap usually requires 
placement of an implant. In contrast, the 
transverse rectus abdominis muscle 
(TRAM) flap provides sufficient tissue 
bulk and an implant is not required. 
Yet, the TRAM flap procedure is techni- 
cally more challenging, and it is associ- 
ated with a greater risk of morbidity. An 



extended autologous LD flap provides 
additional bulk without the need for an 
implant but can be associated with 
increased donor site morbidity. 
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CASE STUDY 17 



History 

A 45-year-old woman presented with a 12- 
month history of left breast pain. This had 
no clear relationship to the menstrual cycle 
and was not associated with any breast lumps 
or nipple discharge. The patient had no 
previous breast problems and no family his- 
tory of breast or ovarian cancer. She had two 



children (eldest 16 years of age) and had 
used the oral contraceptive pill for a cumu- 
lative period of 10 years. 



Clinical Examination 

Examination of both breasts was normal with 
no areas of nodularity and no dominant 
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Figure 8 

lumps palpable. There was no axillary lym- 
phadenopathy (El). 

Clinical Assessment 

The patient was considered to have non- 
cyclical breast pain most likely attributed to 
a degree of fibrocystic change. She was 
reassured and provided with information 
on evening primrose oil (gamolenic acid 
160-320 mg daily). 

Investigations 

Mammography 

Mammographic interpretation of the left 
breast was normal, but two separate areas 
of linear and branching fine microcalcifica- 
tion were seen in the upper outer quadrant 
of the right breast (Fig. 8A, B). 

Breast Ultrasound 

No mass lesion was evident sonographically 
and these areas of suspicious microcalcifica- 
tion were not seen on ultrasound examina- 
tion of the breasts. 





Figure 9 



Figure 10 

Mammotome Biopsy 

Percutaneous biopsy was undertaken using an 
11-gauge needle with a vacuum-assisted device. 
Specimen X ray confirmed that calcium was 
present in the biopsy material (Fig. 9) and 
histopathological examination showed high 
nuclear grade DCIS with comedo necrosis. 
Biopsies were taken from both areas in the 
right breast and displayed similar features 
(Fig. 10). 

Diagnosis 

Extensive multifocal ductal carcinoma in situ 
of the right breast cancer (Tis) . 

Multidisciplinary Review 1 

Following multidisciplinary discussion and 
careful review of the mammograms, it was 
recommended the patient undergo a right 
simple mastectomy. The areas of microcalci- 
fication were separated by several centime- 
ters and represented multicentric disease. 
Because of the possibility of a small focus 
of invasive carcinoma being found on defin- 
itive histology (approximately 20%) sentinel 
lymph node biopsy was advised. The patient 
was suitable for a skin-sparing mastectomy 
(periareolar incision) and would be offered 
immediate breast reconstruction. 

Treatment and Progress 

It was very difficult for the patient to come to 
terms with the prospect of a right mastec- 
tomy; she had presented with left breast pain 
and was found incidentally to have areas 
of suspicious microcalcification in the con- 
tralateral breast, which had no clinical cor- 
relate. The patient accepted the need for 
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Figure 11 

mastectomy and was referred to the plastic 
surgeons for discussion of reconstructive 
options. A right sentinel lymph node biopsy 
was carried out in advance of definitive sur- 
gery and revealed no evidence of regional 
metastases in any of the five nodes retrieved 
(Fig. 11). 

The patient proceeded to a right skin- 
sparing mastectomy (no further axillary sur- 
gery) and immediate breast reconstruction 
with a free TRAM flap. A contralateral breast 
reduction was performed at the same time to 
achieve symmetrization. The incision chosen 
for the skin-sparing mastectomy was modified 
in accordance with the contralateral proce- 
dure and extirpation of breast tissue was 
incorporated into a vertical-type mammo- 
plasty incision, which permitted a similar 
pattern of scarring in the two breasts and 
maximized the chance of achieving symme- 



try of shape and volume (Fig. 12) and 
(Fig. 13A-C). The patient made an unevent- 
ful recovery and in particular experienced 
no problems with the healing of the 
abdominal wound. 

Definitive Histology 

This revealed extensive high nuclear grade 
DCIS involving much of the breast tissue 
(Fig. 14A). The two main foci of disease 
measured 30 mm and 40 mm and in addi- 
tion there was a small focus of invasive car- 
cinoma (grade II, ER positive) measuring 
6 mm in maximum extent [Fig. 14B (low 
power), C (high power)]. 

Multidisciplinary Review 2 

In the absence of any invasive component, no 
further treatment for extensive DCIS treated 
with mastectomy would be indicated. In 
the presence of a 6 mm focus of grade II, 




Figure 13 
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ER-positive node-negative invasive ductal car- 
cinoma, adjuvant systemic hormonal therapy 
with five years tamoxifen is appropriate (with- 
out an early switch to an aromatase inhibitor) . 

Discussion 

This relatively young woman was found inci- 
dentally to have multifocal high nuclear grade 
DCIS (with comedo necrosis) of the right 
breast. Two areas of suspicious microcalcifica- 
tion were present in separate quadrants of the 
breast, which mandated mastectomy. Defini- 
tive surgery, including immediate breast 
reconstruction, could be confidently planned 
on the basis of the preoperative investigations, 
which provided histological evidence of multi- 
focality. There is up to a 20% chance of 
finding invasive disease when mastectomy is 
undertaken for extensive high nuclear grade 
DCIS, though this is reduced by use of a 
vacuum-assisted device with a larger bore nee- 
dle (11 gauge). Sentinel node biopsy is now 
routinely performed in such circumstances 
and is best undertaken in advance of mastec- 
tomy and immediate breast reconstruction; 
should there be metastases within the sentinel 
node, then completion axillary lymph node 
dissection can be done at the same time as 
mastectomy. The latter is usually undertaken 
with a periareolar incision that minimizes 
scarring and yields excellent cosmetic results. 
In this particular case, a modified skin incision 
was employed that mirrored the vertical mam- 
moplasty-type incision used to reduce the 
contralateral breast (Fig. 13) (1). This type 
of incision provides excellent access to the 
axillary contents and a counter incision in the 
axilla is unnecessary. When autologous tissue 
is transferred, the nipple-areolar complex can 
be replaced with a disc of skin from the donor 
site (in this case the lower abdomen) . 

Final histology revealed two areas of DCIS 
within the right breast measuring 30 mm 
and 40 mm (aggregate size 70 mm) . In 
addition, a small 6-mm focus of invasive 
carcinoma was found. This was hormonally 
sensitive and tamoxifen was prescribed for 
five years as adjuvant systemic hormonal 
treatment (low risk of relapse). 

This patient had problems coming to terms 
with the need for mastectomy; it is important 
to emphasize to these women that their long- 



term prognosis is excellent following mastec- 
tomy for extensive DCIS, albeit with a small 
invasive component (at least 90% 10-year sur- 
vival). In a series of patients from Memorial 
Sloan-Kettering Cancer Center with node- 
negative and node-positive tumors less than 
or equal to 2 cm (T1N0 and T1N1), compar- 
ison of observed to expected survival at a 
median follow-up of 18 years revealed that 
89% of patients with node-negative tumors 
less than or equal to 1 cm were estimated to 
be cured (2) . Many of these patients will have 
achieved a "personal" cure and are likely to 
eventually succumb from non-breast cancer 
related causes. This patient was discharged 
into a patient-led follow-up program and will 
have contralateral mammography at two and 
four years and thereafter enter the NHS Breast 
Screening Programme. 

Related Cases 

DCIS — Case Studies 12, 13, 16, and 18 

Immediate breast reconstruction — Case Studies 
3, 17, 18, and 37 

Adjuvant hormonal therapy for "minimal" 
breast cancer — Case Studies 9 and 18 



Learning Points 

1. This patient presented with mastalgia 
and no palpable breast masses. Many 
clinicians would not have obtained a mam- 
mogram in such an instance, unless the 
patient was due for an annual screening 
mammogram. Patients with mastalgia are 
often managed with evening primrose oil, 
dietary modification (caffeine restriction) , 
and reassurance. If the mastalgia persists 
and is severe, a short course of tamoxifen 
therapy might be considered. 

2. In patients with multicentric DCIS, the 
risk of invasive cancer is about 20% and a 
sentinel node biopsy should be obtained 
prior to mastectomy. If the sentinel node 
biopsy had not been obtained, and the 
invasive cancer was discovered inciden- 
tally after the mastectomy, then a level I 
and II axillary dissection might be 
required (sentinel node biopsy would 
no longer be feasible after mastectomy) . 
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CASE STUDY 18 



History 

A 42-year-old woman presented with a two- 
week history of a non-tender lump in the 
right breast. This had not changed in size 
and there was no associated nipple discharge. 
There were no previous breast problems and 
the patient did not report having particularly 
"lumpy" breasts. The patient's maternal 
grandmother and great aunt had developed 
breast cancer postmenopausally. The patient 
had two children both of whom were breast- 
fed and was aged 28 years when giving birth 
to her eldest child. The oral contraceptive pill 
had been used for a cumulative period of 
15 years, including 7 years usage prior to the 
patient's first pregnancy. She had a relatively 
early menarche at die age of 10 years. 



Clinical Assessment 

The clinical impression was of benign breast 
disease involving localized fibroadenotic 
change and duct ectasia with possible peri- 
ductal cyst formation. There were no clini- 
cally suspicious features. 

Investigations 

Mammography 

This showed an area of pleiomorphic micro- 
calcification in the superior aspect of the 
right breast extending over at least 40 mm. 
There was a vague mass lesion associated with 
microcalcification and the appearances were 
highly suspicious for DCIS (Fig. 16A-C). 



Clinical Findings 

Examination revealed large pendulous 
breasts with an area of focal nodularity in 
the upper inner quadrant and a smooth 
round tender lump immediately inferior to 
the right nipple areolar complex measuring 
0.5 cm in maximum diameter (E2). There 
was no axillary lymphadenopathy (Fig. 15). 





Figure 15 



Figure 16 
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Breast Ultrasound 

The sonographic correlate of the microcal- 
cification was an extensive area of altered 
echogenicity between 11 and 12 o'clock. 
In addition, a more well-defined mass lesion 
was seen in the lateral aspect of the right 
breast (Fig. 17A, B). 

Core Biopsy 

Stereotactic core biopsy of the microcalcifica- 
tion revealed low and intermediate nuclear 
grade DCIS with no evidence of invasion 
[Fig. 18A (low power), B (high power)]. 
Calcium was present within the biopsy speci- 
mens. Ultrasound-guided core biopsy of the 
lesion in the lateral aspect of the breast 
revealed fat and normal breast tissue only. 




Figure 18 



Diagnosis 

Extensive noninvasive right breast cancer 

(Tis) 

Multidisciplinary Review 1 

The microcalcification involved an area of at 
least 40 mm and it was possible the DCIS 
extended beyond the zone of microcalcifica- 
tion. Following multidisciplinary review, it 
was recommended the patient undergo a 
right simple mastectomy and be offered 
immediate breast reconstruction. It was felt 
that MRI examination of the breasts would 
not influence the patient's management and 
was therefore not performed preoperatively. 

Treatment and Progress 

Reconstructive options were discussed with 
the plastic surgeons; the patient's large body 
habitus precluded reconstruction with a 
TRAM flap and therefore she proceeded to 
a right simple mastectomy and immediate 
breast reconstruction with an LD flap and 
implant. A skin-sparing technique was 
employed using a periareolar incision. The 
nipple-areolar complex was replaced with a 
disc of skin from the dorsal donor site. The 
patient made an uneventful recovery with no 
infective complications. 

Definitive Histology 

This revealed extensive high nuclear grade 
DCIS of comedo, cribriform, and micropapillary 
types [Fig. 19A (magnification 5x), B (magnifi- 
cation 20x)]. The DCIS measured up to 
130 mm and was present within 1 mm of several 
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Figure 19 



resection margins. Two small foci of invasion 
were found measuring 2 mm and 
6 mm (both grade I) [Fig. 19C (magnification 
5 x ) ] . An inferior flap shave showed extensive 
DCIS while a superior flap shave was free of any 
tumor. 

Multidisciplinary Review 2 

In view of the total extent of DCIS and its 
proximity to several resection margins, chest 
wall radiotherapy was recommended. The 
two foci of grade I invasive ductal carcinoma 
had an aggregate diameter of 8 mm and it 
was considered inappropriate to undertake a 
delayed axillary lymph node dissection due 
to the low probability (<5%) of nodal 
involvement. Similarly, the absolute benefits 
from adjuvant hormonal therapy (tamoxi- 
fen) were <2% and systemic therapy was 
withheld. 



Treatment and Progress 

The patient proceeded to chest wall radio- 
therapy with a total dose of 50 Gy given in 
25 fractions over five weeks. She developed 



acute radiation sequelae with marked eryth- 
ema of the breast but no skin breakdown. 
The patient was prescribed flamazine cream 
for topical usage. Over the next 18 months, 
she developed progressive hardening and 
discomfort of the reconstructed breast. Exam- 
ination confirmed a degree of capsule forma- 
tion with prominent telangiectasia over the 
region of the right inframammary fold. 
Despite the presence of a significant degree 
of contracture, this was not of particular con- 
cern to the patient who declined any offer of 
capsulectomy and implant exchange. She was 
further reviewed 12 months later when cap- 
sular contracture had worsened; at this stage 
the patient was prepared to undergo further 
surgery to reduce the hardness and heaviness 
of the breast (Fig. 20). 

Discussion 

At the time this patient underwent surgery, 
sentinel lymph node biopsy was not routinely 
offered to all patients undergoing mastec- 
tomy for extensive high nuclear grade DCIS. 
There is up to a 20% chance of finding 
invasion in these circumstances, which 
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Figure 20 



either mandates subsequent axillary staging 
(with axillary lymph node dissection) or, as 
in this case, no axillary surgery with observa- 
tion only (1). This patient had two foci of 
grade I invasive ductal carcinoma with a 
combined diameter of 8 mm. The incidence 
of nodal involvement for grade I invasive 
ductal carcinomas or special type cancers 
measuring less than 1 cm is very low 
(<5%) (2). It would have been difficult to 
justify a delayed axillary lymph node dissec- 
tion in this patient who had undergone 
immediate breast reconstruction with trans- 
position of a LD flap. Sentinel node biopsy 
or guided axillary sampling cannot be car- 
ried out once all the breast tissue has been 
removed. This patient is highly unlikely to 
have any adverse clinical consequences in 
terms of regional recurrence or longer-term 
survival from failure to undertake any form 
of axillary staging (3) . Many clinicians intui- 
tively feel that with the advent of sentinel 
node biopsy, all patients with invasive disease 
(whatever the size) should at least undergo 
this procedure. Axillary staging can almost 
certainly be omitted for some tubular can- 
cers <1 cm (any age group) and probably 
safely omitted in some older women with 
small, ER-positive, non-high-grade tumors. 
The latter group would be treated with adju- 
vant hormonal therapy irrespective of nodal 
status. Rates of axillary relapse at five years 
follow-up have been reported to be only 3% 
after omission of axillary surgery in a group 
of patients with mainly Tic clinically node- 
negative tumors (4). Despite the detection of 
invasive disease on final histology, this 



patient had an excellent prognosis and her 
absolute benefit from adjuvant systemic 
treatment would be <2%. Some clinicians 
may have prescribed five years of tamoxifen 
as adjuvant hormonal therapy with the pro- 
portional benefits being similar for pre- and 
postmenopausal women. 

This patient had relatively large breasts 
and a TRAM flap would have provided better 
volume replacement. However, the patient 
was obese with a BMI in excess of 35 and 
considered to be a high risk for these major 
tissue-transfer techniques. An extra large 
implant was ordered for this patient and the 
breast became very hard and heavy following 
capsular contracture. There is some evidence 
that contracture is more likely after irradiation 
of very large implants. The decision to give 
radiotherapy to the chest wall was carefully 
considered in this patient. She had very exten- 
sive DCIS (>100 mm) extending close to sev- 
eral margins of the resected specimen. 

Related Cases 

DCIS — Case Studies 12, 13, 16, and 17 

Immediate breast reconstruction — Case Studies 
3, 17, and 37 

Omission of completion axillary dissection — 
Case Studies 10 and 24 

Capsular contracture — Case Study 3 

Adjuvant hormonal therapy for "minimal" 
breast cancer — Case Studies 9 and 17 



Learning Points 

1. In this particular case, some oncologists 
might have opted to place this patient 
on tamoxifen to reduce the risk of con- 
tralateral breast cancer. Additionally, in 
this patient's case, the axilla might have 
been appropriately treated with either 
surgery or radiotherapy (either will 
reduce the risk of axillary recurrence 
by about 90%). However, this patient's 
risk of nodal metastasis was very low, so 
omission of axillary treatment was a rea- 
sonable choice. 

2. Some plastic surgeons recommend a two- 
stage reconstruction option for patients 
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undergoing mastectomy for DCIS or 
invasive cancer. In the first stage, an 
expander prosthesis is placed immedi- 
ately after the mastectomy. A few months 
later (once the final histology is available 
and the patient has completed any radio- 
therapy or chemotherapy), the second 
stage procedure is completed (tissue 
reconstruction or placing a permanent 
implant) . One advantage of this option is 
that there is less risk of damage to the 
tissue reconstruction from radiotherapy. 
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Part II: Breast-Conservation Surgery 



CASE STUDY 19 



History 

A 76-year-old woman presented with a three- 
week history of a lump in the left breast, 
which had developed a few weeks after the 
patient sustained bruising of the left breast 
from a fall (since settled) . There was mini- 
mal pain but no nipple discharge and the 
patient had undergone regular screening 
mammograms up to the age of 64 years. 
She had no family history of breast or ovar- 
ian cancer and was nulliparous. She had 
used HRT (hormone replacement therapy) 
for a total period of 10 years in the past but 
never been prescribed the oral contraceptive 
pill. 

Clinical Findings 

Examination revealed a slightly irregular 
and ill-defined lump in the medial aspect 
of the left breast, corresponding to the 
site of previous bruising. No discrete lump 
was palpable in the right breast and 
there was no axillary lymphadenopathy 
(E3) (Fig. 21). 

Clinical Assessment 

The lump in the left breast was clinically 
indeterminate, but would be consistent with 



a diagnosis of fat necrosis (suggested from 
the history) . 

Investigations 

Mammography 

An asymmetric density was seen in the lower 
inner quadrant of the left breast, corre- 
sponding to the palpable abnormality. 
There was no discrete mass lesion on mam- 
mography in the left breast. However, in the 
upper outer quadrant of the contralateral 
(nonpresenting) side was a spiculate mass 
lesion measuring 22 mm in diameter. This 
had the appearances of a carcinoma (R5) 
(Fig. 22A, B). 



Right 



Left 




Figure 21 
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Figure 22 



Breast Ultrasound 

There was evidence of fat necrosis in the 
lower inner quadrant of the left breast on 
ultrasound examination. Moreover, the 
sonographic correlate of the spiculate mass 
lesion in the upper outer quadrant of the 
right breast was a heterogeneous, ill-defined 
hypoechoic mass with posterior acoustic 
attenuation. This corresponded in size 
with the mammographic estimate (22 mm) 
and was sonographically a carcinoma (U5) 
(Fig. 23). 

Core Biopsy 

Ultrasound-guided 16-gauge core biopsy of 
the right breast mass confirmed the radio- 
logical impression of malignancy and showed 








Figure 23 



Figure 24 

an invasive ductal carcinoma (grade I, ER- 
positive 3 , HER2 negative) (Fig. 24). No 
biopsy was taken on the left side. 

Diagnosis 

1. Incidental early-stage impalpable right 
breast cancer (T2N0) 

2. Fat necrosis left breast 

Multidisciplinary Review 1 

Following multidisciplinary review, it was 
recommended the patient be offered a 
right guidewire-localized wide local excision 
and sentinel lymph node biopsy. It was con- 
firmed upon reexamination that the right 
breast lump was impalpable, though there 
was a suggestion of subtle skin tethering. 

Treatment and Progress 

The patient proceeded to surgery within 
three weeks and a quadrantic style resection 
was performed using a single radial incision 
and excising a narrow ellipse of skin over- 
lying the tumor (Fig. 25). The sentinel node 
biopsy was carried out through the lateral 
one-third of the incision and yielded two 
blue and "warm" nodes (one nonsentinel 
node was also removed) . A specimen radio- 
graph confirmed that the lesion had been 
removed with an adequate margin of tissue 
(radiologically) (Fig. 26). 



1 Allred score 
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Right 



Left 




Figure 25 



The patient made an uneventful recovery 
and was discharged home on the second 
rather than first postoperative day for social 
reasons (husband disabled). 




Figure 26 

Definitive Histology 

This revealed an invasive ductal carcinoma 
(grade I) measuring 24 mm in maximum 
diameter (Fig. 27A). There were multiple 
intratumoral foci of intermediate nuclear 
grade DCIS, but these did not extend 
beyond the invasive component. Perineural 
invasion was noted, but no lymph ovascular 
invasion was seen. The lateral, superior, 
and inferior resection margins were clear 
of tumor by >10 mm, but tumor was present 
at the medial margin (Fig. 27B) . There was 
no evidence of metastases in either of the 
two sentinel nodes or the single nonsenti- 
nel node. 

Multidisciplinary Review 2 

The patient required re-excision of the 
medial margin and if satisfactory clearance 
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of the tumor achieved, this would be fol- 
lowed by radiotherapy to the right breast 
and tamoxifen as adjuvant systemic hor- 
monal therapy (low risk of relapse) . 

Treatment and Progress 

The patient underwent re-excision of the 
medial cavity margin almost four weeks 
after the original surgery (further surgery 
delayed at request of patient). There was 
no further tumor in the re-excision speci- 
men and the patient proceeded to radiother- 
apy planning shortly after completion of 
surgery. Final cosmetic results following sur- 
gery and radiotherapy were satisfactory with 
minor loss of volume in the lateral aspect of 
the right breast (Fig. 28A, B) . 

Discussion 

This patient was found to have an incidental, 
impalpable cancer in the right breast when 
she presented symptomatically with a lump 
in the left breast. The history was very sug- 
gestive of fat necrosis; the patient had sus- 
tained trauma to the left breast, which had 
caused bruising. This was followed two to 
three weeks later by the appearance of a 
lump at the site of bruising. Fat necrosis 
can mimic a carcinoma both clinically and 
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Figure 28 



mammographically (1,2). However, the 
ultrasound features are characteristic and 
when the history is consistent with fat necro- 
sis, no core biopsy is necessary. Often 
patients cannot recollect any history of 
trauma, and if there is doubt about the 
nature of a lump on clinical and radiological 
criteria, then core biopsy should be under- 
taken. The carcinoma in the right breast 
measured 22 mm and was located in the 
extreme lateral aspect of the breast. It was 
suitable for breast-conserving surgery, but 
required localization prior to excision. 

The breast excision and sentinel node 
biopsy were undertaken through a single 
radial incision rather than two separate inci- 
sions (curvilinear breast, transverse axilla). 
This is an ideal incision for a more periph- 
erally sited tumor in the upper outer quad- 
rant of the breast. When a formal axillary 
dissection is undertaken, it allows the breast 
lesion to be removed in continuity with the 
axillary contents. This en bloc dissection 
incorporates the intervening breast tissue 
containing the lymphatics coursing toward 
the axillary nodes. The lower axilla can easily 
be accessed through the lateral one-third of 
the incision for sentinel node biopsy. 



Though the specimen radiograph app- 
eared to show an adequate margin of tissue 
around the spiculate mass, tumor was pres- 
ent at the medial margin histologically. 
Other radial margins were clear by >10 
mm. When a quadrantic resection is per- 
formed for tumors in the upper outer quad- 
rant, less tissue tends to be resected at the 
medial and lateral margins and proportion- 
ately more tissue superiorly and inferiorly. 
The opposite applies to a curvilinear 
incision. 

Approximately 25% of patients undergo- 
ing breast-conserving surgery require re- 
excision to either attain negative margins 
or a wider margin of clearance, with negative 
margins being achieved in more than 90% of 
cases (3). Rates of re-excision tend to be 
higher when a 5 mm margin is stipulated 
rather than 2 to 3 mm. Residual tumor is 
identified in approximately 50% of cases 
with positive or unknown margins. When 
there is an extensive in situ component, 
the chance of residual disease is up to 70% 
(4-8) . Patients should be warned of the pos- 
sibility of re-excision when consenting to 
breast-conserving surgery. This patient had 
a low risk of distant relapse with an NPI of 
(0.2 x 2.4) + 1 + 1 = 2.48 (24 mm, grade I, 
node negative) . Tamoxifen only for five 
years was the recommended adjuvant hor- 
monal treatment. 

Related Cases 

Re-excision after breast conservation sur- 
gery — Case Studies 7, 11, and 16 

Adjuvant hormonal therapy — Case Studies 1, 
2, 4, 9, 10, and 15 

Learning Points 

1. A diagnostic mammogram should be 
obtained whenever a patient presents 
with a suspicious breast mass. The mam- 
mogram may not only help establish a 
diagnosis, but may also discern occult 
lesions in the ipsilateral or contralateral 
breast, which could prove useful in plan- 
ning local therapy. In this instance, the 
palpable lesion proved to be benign, but 
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the mammogram led to the discovery of 
an occult cancer in the contralateral 
breast. 

Approximately 77% of all breast cancers 
are ER positive. However, ER-positive 
tumors are more common in the elderly 
than in younger women. Breast cancers 
with better prognostic features (ER pos- 
itive, HER2 negative, low grade, node 
negative) are more common in elderly 
patients. 

Population-based statistics indicate that 
breast cancer mortality rates in the 
industrialized countries have declined 
by about 25% since 1990. However, 
this decline in mortality rates has largely 
affected women below the age of 70 with 
ER-positive tumors. 
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CASE STUDY 20 



History 

A 58-year-old practice nurse presented with a 
lump in the right breast. She had undergone 
breast conservation surgery with wide local 
excision and axillary sampling for an invasive 
lobular carcinoma of the right breast 18 years 
earlier. Radiotherapy was administered to the 
right breast, but the patient received no form 
of adjuvant systemic hormonal therapy (not 
standard of care at the time). She was other- 
wise well and reported no weight loss, cough, 
or unusual back pain. There was no family 
history of breast cancer, and the patient had 
two children. She had received regular mam- 
mography within the NHS Breast Screening 
Programme and never been recalled. 

Clinical Findings 

On examination there was a firm, irregular 
mass lying immediately superior to the pre- 
vious scar in the superior aspect of the right 
breast. This measured approximately 2 cm in 
maximum diameter, and there was some 
associated skin tethering and indrawing of 
the right nipple. The patient claimed the 
latter signs were longstanding, but the lump 
in the right breast was new. There were 
telangiectatic changes of the skin consistent 
with previous radiotherapy but neither axil- 
lary nor supraclavicular lymphadenopathy. 
Moreover, the lung fields were clear, there 
was no spinal tenderness, and no hepar was 
palpable (E4). 

Clinical Assessment 

Clinically suspicious lump in the ipsilateral 
breast almost two decades after conservation 



surgery for an invasive carcinoma of the 
right breast. 

Investigations 

Mammography 

An area of increased density was seen in the 
central zone of the right breast correspond- 
ing to the site of previous surgery. This 
appeared to have increased since mammog- 
raphy was last undertaken (Fig. 1A, B). 

Breast Ultrasound 

The sonographic correlate of this density was 
a 25-mm hypoechoic lesion with the radio- 
logical features of a carcinoma (U5) (Fig. 2). 

Core Biopsy 

Ultrasound-guided core biopsy of the breast 
mass confirmed an invasive lobular carcinoma 




Figure 1 
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Figure 2 
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Figure 3 

(grade II) (Fig. 3A), which was strongly ER 
(estrogen receptor) positive (Allred score 
8/8) and also HER2 positive (Fig. 3B). 

Diagnosis 

Probable recurrent (rather than de novo) 
right breast cancer. 

Multidisciplinary Review 1 

It was recommended that the patient 
undergo a right completion mastectomy 
and be offered immediate breast reconstruc- 
tion. The location of the tumor in relation to 



the previous scar together with its lobular 
phenotype supported a diagnosis of recur- 
rent rather than de novo breast cancer. 
However, it was noted that almost 20 years 
had elapsed since the time of the patient's 
original presentation. The risk of ipsilateral 
breast cancer recurrence persists for up to 
15 to 20 years (see below). In view of this 
tumor most likely representing recurrence, 
staging investigations were requested, 
including CT imaging of the chest, abdo- 
men, and pelvis. These revealed no evidence 
of distant metastatic disease, though abnor- 
malities of bone texture were noted in the 
lumbar spine and pelvis with evidence of 
sclerosis. After careful scrutiny by more 
than one radiologist, these changes were 
considered consistent with Paget's disease 
of bone rather than metastatic tumor. 
Indeed, it transpired that the patient had 
undergone a bone biopsy 10 years earlier, 
which corroborated this diagnosis. Some 
post-radiotherapy changes were noted in 
the lung fields, but no evidence of secondary 
pulmonary deposits was found. 

The patient reported that the axillary sam- 
pling procedure had retrieved 10 nodes at the 
time of primary surgical treatment 18 years 
earlier. It was proposed to remove any further 
nodes at operation, which lay below the level 
of the axillary vein or were palpable. 

Treatment and Progress 

The patient expressed an initial interest in 
immediate breast reconstruction and was 
reviewed by the plastic surgeon. After fur- 
ther consideration, the patient declined any 
immediate reconstructive procedure and 
underwent a right completion mastectomy 
within only six weeks of tissue diagnosis 
(core biopsy) (Fig. 4). There was some 
delay in definitive surgery because of a plas- 
tic surgery consultation and reduction of 
surgical activity over the festive season. At 
the time of surgery, the mastectomy flaps 
were very thin, and a wide skin excision was 
performed to encompass the skin overlying 
the tumor, the previous scar, and areas of 
skin damaged by radiotherapy (telangiec- 
tatic). Some residual axillary tissue was 
removed in continuity with the breast. 
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Figure 4 

Definitive Histology 

This revealed a grade III invasive lobular 
carcinoma measuring 30 mm in maximum 
diameter [Fig. 5 (magnification 20x)]. The 
tumor extended into the dermis of the nip- 
ple, though there was no evidence of Paget's 
disease. There was no associated DCIS (ductal 
carcinoma in situ), but LCIS (lobular carci- 
noma in situ) was present. A total of seven 
nodes were identified within the axillary tis- 
sue. None of these contained metastases, and 
there was no lymphovascular invasion. 




Figure 5 

Multidisciplinary Review 2 

The final histology confirmed an invasive 
lobular carcinoma similar to the patient's 
original breast cancer diagnosed almost 
20 years previously. The lesion was hormone 
sensitive and HER2 receptor positive with 
evidence of neither lymphovascular invasion 
nor nodal disease. It was recommended the 
patient receive a course of anthracycline- 
based chemotherapy combined with a tax- 
ane [FEC (5-fluorouracil, epirubicin, cyclo- 
phosphamide) /taxotere] together with 
Herceptin. She had previously received 
radiotherapy to the breast and was ineligible 
for chest wall radiotherapy. 



Treatment and Progress 

The patient proceeded to four cycles of FEC 
(5-fluorouracil, epirubicin, and cyclophospha- 
mide) followed by four cycles of docetaxel 
with concomitant Herceptin (see Appendix 
III) . She tolerated FEC well, though she 
developed grade I nausea, vomiting, and 
stomatitis with grade II lethargy. After the 
first cycle of docetaxel, she experienced mod- 
erately severe symptoms of sensory changes 
(grade III) together with alopecia, arthralgia, 
myalgia, and lethargy (grade II). The dosage 
of taxane was therefore reduced, but the 
patient received the first cycle of Herceptin 
in the presence of a satisfactory left ventricular 
ejection fraction [normal MUGA (Multi- 
gated Acquisition) scan]. 



Discussion 

Ipsilateral breast tumor recurrence (IBTR) 
persists at a regular rate beyond five years, 
with patients continuing to be exposed to a 
risk of 1% to 3% per annum. There is long- 
standing controversy over the significance of 
IBTR following conservation surgery and 
whether rates of local recurrence affect over- 
all survival. Of particular concern is the rela- 
tionship to distant relapse and whether local 
recurrence within the conserved breast acts as 
a source of distant metastases or is a marker 
of risk for development of distant disease and 
de facto poor prognosis. Several studies have 
confirmed that local recurrence confers an 
increased risk of distant relapse, varying from 
2.72- to 4.62-fold, implying that local recur- 
rence and distant metastases are linked. 

The most recent overview by the Early 
Breast Cancer Trialists Collaborative Group 
(EBCTCG) in 2005 revealed that moderate 
differences in rates of local recurrence at 
five years can impact on breast cancer mor- 
tality after more prolonged follow-up of 
15 years (1). This suggests that local recur- 
rence has a determinant role with patients 
developing disseminated disease as a direct 
consequence of failure to remove residual 
but viable cancer cells at the time of primary 
treatment. By implication, inadequate 
locoregional treatment may ultimately com- 
promise longer-term survival. 
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It can be difficult to distinguish between a 
true local recurrence within the conserved 
breast and a new primary. The site of recur- 
rence and morphology can be helpful — a 
lesion occurring within the same quadrant 
and of the same morphology as the original 
tumor is likely to be a true local recurrence. 
However, most cancers are invasive ductal 
carcinomas of no special type (IDC-NST) , 
and therefore, histological type is not a use- 
ful discriminator unless the tumor types are 
different. There is usually no progression of 
grade between in situ, invasive, locally recur- 
rent, and metastatic phases (2). Flow cyto- 
metric analyses of DNA ploidy in primary 
and matching recurrent lesions reveals con- 
cordance in more than 70% of cases (3). 

An analysis of 82 cases of local recurrence 
in 990 patients undergoing breast conserva- 
tion surgery concluded that 47 (59%) were 
true local recurrences and 33 (41%) new 
primaries (4). The latter were classified on 
the basis of (i) relapse at a different site from 
the original tumor, (it) histology consistent 
with a new primary, and (Hi) differences in 
ploidy between original tumor (aneuploid) 
and recurrence (diploid). True local recur- 
rences are associated with a shorter time to 
relapse and poorer five-year survival com- 
pared with a new primary lesion (36% versus 
89%). Immunohistochemical profiling may 
assist in differentiating a true recurrence 
from a new primary; p53 is generally not 
useful, but MIBI can be helpful together 
with a panel of markers including ER, PgR 
(progesterone receptor), EGFR (epidermal 
growth factor receptor), HER2, and CK (cre- 
atinine kinase). Microsatellite instability and 
LOH (loss of heterozygosity) confer a distinc- 
tive chromosomal pattern, which is shared by 
a true recurrence and the original tumor 
(but not a new primary) (5). Comparative 
genomic hybridization (CGH) has also been 
employed to show a genetic link between the 
original tumor and a true recurrence (6). 

It remains unclear where new primary 
tumors come from and whether radiother- 
apy to the breast induces malignant epithe- 
lial changes. Furthermore, some cases of 
IBTR represent neither a true recurrence 
nor a new primary but persistence of disease 
within the breast at the site of surgery. There 



is some uncertainty over differential progno- 
sis between a true local recurrence and a 
new primary, and some believe that the dis- 
tinction is irrelevant in terms of the type of 
treatment; local recurrence occurring within 
two years has a greater chance of being 
associated with distant disease. 

Two factors emerge as principle determi- 
nants of true local recurrence within the 
ipsilateral breast: (i) margin status (7-12) 
and (it) the presence or absence of an 
extensive intraduct component (EIC) 
(13,14). Other factors have been implicated 
in determining risk of local relapse, but 
correlations are in general much weaker 
than for margin status and EIC. Amongst 
these, lymphatic invasion (15) and young 
age (35 years) (11) have been shown to be 
primary predictors for increased risk of local 
recurrence. Consistent associations have 
been found for larger tumor size (>2 cm) 
and higher histological grade but not for 
tumor subtype or nodal status. These find- 
ings are consistent with the notion that local 
recurrence develops from regrowth of resid- 
ual cancer cells in peri-tumoral tissue. 
Increased rates of local recurrence associ- 
ated with positive margins and EIC suggest 
that incomplete removal of tumor may con- 
tribute to local recurrence. Rates of local 
recurrence are more than threefold greater 
for tumorectomy compared with quadran- 
tectomy in which a larger volume of tissue 
is excised. Furthermore, true recurrences 
occur within the index quadrant and are of 
the same histological type and grade as the 
primary tumor. In the NSABP B-06 (National 
Surgical Adjuvant Breast and Bowel Project 
B-06) trial, the annual local recurrence rate 
was 8.5% in the first three years of follow-up 
and 4.6% in years 4 to 9 for patients under- 
going WLE (wide local excision) only com- 
pared with a constant rate of 1.4% for 
patients receiving adjuvant RT (radiother- 
apy) . Moreover, within the NSABP B-06 
trial, 39.2% of patients undergoing WLE 
only had developed local recurrence at 
20 years follow-up compared with only 
14.3% for those receiving radiotherapy 
post-lumpectomy (16). Despite great varia- 
tion in incidence of IBTR, this does not 
translate into survival differences, and it 
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was concluded that no causal relationship 
existed between IBTR and distant disease 
(17). IBTR was found to be the strongest 
predictor for distant disease and was consid- 
ered to be a marker for increased risk but 
not a cause of distant metastases (3.41-fold 
increased risk, 95% CI 2.70^.30) . Early local 
recurrence was associated with a shorter dis- 
ease-free interval, and IBTR was better cor- 
related with distant disease than with tumor 
size, which has been reported to be highly 
predictive for development of distant metas- 
tases (17). IBTR is an independent predictor 
of distant disease and a marker of risk, but 
not an instigator of distant metastases. 
Though locoregional treatment in the form 
of surgery or radiotherapy may prevent or 
reduce chance of expression of the marker, 
such therapy does not alter the intrinsic risk 
of developing distant disease. 

The meta-analysis by the EBCTCG 
showed an overall survival benefit at 
15 years from local radiation treatment to 
either the breast following breast conserva- 
tion surgery or the chest wall after mastec- 
tomy (1). For treatment comparisons where 
the difference in local recurrence rates at 
five years was less than 10%, survival was 
unaffected. Amongst the 25,000 women in 
whom differences in local relapse were sub- 
stantial (>10%), there were moderate 
reductions in breast cancer-specific and 
overall mortality. The absolute reduction in 
local recurrence at five years was 19%, and 
the absolute reduction in breast cancer mor- 
tality at 15 years was 5.0%. This represents 
one life saved for every four locoregional 
recurrences prevented by radiotherapy at 
five years. It is unclear precisely what the 
proportional contributions of local versus 
regional reductions were as absolute nodal 
recurrence rates were very low. 

This important meta-analysis based on 
individual patient data from 42,000 women 
in 78 randomized treatment comparisons 
provides conclusive evidence that differen- 
ces in locoregional treatments, which sub- 
stantially improve rates of local control, will 
impact on longer-term survival of breast can- 
cer patients. 

It must therefore be conceded that up to 
one quarter of local recurrences are a deter- 



minant and not simply a marker of risk for 
distant metastases and death. 

It is clear that IBTR does reflect biology of 
a tumor and is a manifestation of risk for 
distant relapse (Fisherian paradigm). 
Though clinical trials should provide conclu- 
sive evidence on whether surgery affects 
local or distant relapse, there are now rela- 
tively fewer relapse events. If rates of local 
recurrence can be minimized in the first five 
years, this will eventually impact on overall 
survival (Halstedian paradigm). 

When both surgical resection (wide local 
excision/quadrantectomy) and radiotherapy 
have already been employed as treatment for 
the primary tumor, recurrence in the breast 
should be treated by mastectomy. This yields 
a 10-year disease-free survival of 50% to 60%, 
and rates of complications for salvage mastec- 
tomy are comparable to those for primary 
mastectomy despite surgery within an irradi- 
ated field (18,19). In cases where the axilla 
has not been previously treated, a formal 
axillary dissection should be carried out at 
the time of salvage mastectomy. Rates of sub- 
sequent local recurrence are higher in 
patients treated with an additional conserva- 
tion procedure. Nonetheless, further breast 
conservation surgery can be used selectively 
and should be restricted to local recurrences 
which are isolated mobile lesions <2 cm in 
diameter occurring in an originally node- 
negative patient. Larger recurrences can be 
managed initially with induction chemother- 
apy either to render them operable or to 
permit further breast conservation surgery. 

More treatment options should be avail- 
able for local recurrence after BCT (breast 
conservation therapy). In most breast units, 
completion mastectomy is the only treat- 
ment for IBTR. Alternative options include 
reconserving the breast and possibly further 
SLN (sentinel lymph node) biopsy, though 
prior disruption of lymphatic pathways may 
increase false negative rates for "second time 
round" sentinel node biopsy (20) . It may 
be feasible to consider re-irradiation with 
brachytherapy where a booster dose has 
not been employed at the time of primary 
treatment. 

It remains unclear who should receive 
systemic treatment at the time of IBTR, but 
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overtreatment should be avoided (40-50% 
of patients) . Local treatment alone is poten- 
tially curative in the absence of distant 
metastases, and recurrent tumor nodules 
must be excised with clear margins. It is 
suggested that systemic treatment should 
be considered for the following: 

1. Patients whose original disease was node 
positive 

2. Evidence of lymphovascular invasion at 
the time of IBTR 

3. High nuclear grade 

4. Short time interval to local recurrence 
(IBTR) 

The efficacy of chemotherapy after IBTR 
is unknown; the BIG 1-02 (Breast Interna- 
tional Group 1-02) trial is an international 
collaboration, which will randomize patients 
to chemotherapy (investigator's choice) or 
observation (20). Patients with a recurrence 
of HER2-positive disease in the breast should 
receive Herceptin. HER2 status should be 
reassessed at the time of IBTR as 10% to 
12% can change from being HER2 negative 
to HER2 positive upon recurrence. There is 
currently no evidence that treatment with 
chemotherapy at the time of IBTR will pro- 
long survival and many patients treated with 
taxanes at the time of IBTR will eventually 
develop distant metastases (21). 

Estrogen receptor and progesterone 
receptor status should be measured at the 
time of IBTR and if the result is positive for 
hormone receptors, then endocrine therapy 
should either be changed or introduced. 
Tamoxifen can prevent further local recur- 
rence but does not improve overall survival 
in this setting. 



Related Cases 

Mastectomy without reconstruction — Case 
Studies 1, 2, and 22 

Aromatase inhibitors — Case Studies 1, 4, 9, 
10, and 19 

Adjuvant chemotherapy — Case Studies 2, 3, 6, 
8, 11, and 37 

Herceptin — Case Studies 8, 11, and 26 

Locally recurrent disease — Case Study 26 



Learning Points 

1. Approximately 15% of all patients who 
undergo breast-conservative surgery and 
radiotherapy for early breast cancer will 
experience an IBTR within 10 years. 
The risk of IBTR is diminished if clear 
margins are obtained around the tumor. 

2. There are several factors that increase 
the risk of IBTR. The omission of radio- 
therapy after conservative surgery results 
in a 30% to 40% risk of IBTR. Also, the 
presence of lymphatic invasion or posi- 
tive axillary lymph nodes increases the 
risk of IBTR. There is now evidence that 
IBTR increases mortality risk. 

3. If a patient develops IBTR after breast- 
conserving surgery and radiotherapy, 
then additional radiotherapy cannot be 
administered. A salvage mastectomy is 
therefore warranted in such instances. 
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History 

A 45-year-old woman presented with a one- 
week history of asymmetrical lumpiness of 
the left breast. She had not noticed any 
particular lump in the left breast, but 
thought this felt more "lumpy." There was 
no tenderness or associated nipple discharge 
and the patient had not experienced a 
period since the onset of these breast symp- 
toms. She had no previous breast problems 
and no family history of breast or ovarian 
cancer. She had two children and gave birth 
to her eldest child at the age of 28 years. The 
oral contraceptive pill had been used for a 
cumulative period of eight years. 

Clinical Findings 

Examination revealed a firm area of promi- 
nent focal nodularity in the upper outer 
quadrant of the left breast, but no discrete 
or dominant lump was palpable. There was 
no axillary lymphadenopathy (E3) (Fig. 1). 



Right 



Left 




Clinical Assessment 

The clinical findings were considered to be 
slighdy suspicious, but likely benign. 

Investigations 

Mammography 

A discrete mass lesion was seen in the upper 
outer quadrant of the left breast. In close 
proximity to this was a small cluster of fine 
granular microcalcification (Fig. 2A, B) . The 
mammographic appearances were indeter- 
minate (R3/4). 

Breast Ultrasound 

A cyst measuring 31 mm in maximum diam- 
eter was found in the upper outer quadrant 
of the left breast. This was aspirated to dry- 
ness with no residual lump. Material was not 
sent for routine cytology (Fig. 3) . 




Figure 1 



Figure 2 
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Figure 3 



Mammotome Biopsy 

The patient returned at a later date for a 
mammotome biopsy (11-gauge needle) of 
the area of microcalcification in the upper 
outer quadrant of the left breast. Calcium 
was present in the specimen radiograph 
(Fig. 4A) , and histology showed extensive 
fibrocystic change with apocrine metaplasia 
and columnar cell change. The latter exhib- 
ited focal areas of mild nuclear atypia and 
architectural atypia but no in situ or invasive 
malignancy. Luminal calcification was 
present (B3) (Fig. 4B, C). 

Diagnosis 

Uncertain; premalignant changes in left 
breast. 



Multidisciplinary Review 1 

The biopsy was classified as B3 on the basis 
of nuclear and architectural atypia and a left 
guidewire localized diagnostic excision 
biopsy was therefore recommended. 



Treatment and Progress 

The patient proceeded to surgery as a day 
case within two weeks of mammotome 
biopsy (Fig. 5). An intraoperative specimen 
radiograph confirmed that the microcalcifi- 
cation had been removed (Fig. 6) . A hema- 
toma was present from the mammotome 
biopsy and this helped guide the surgical 
excision. A medial cavity shave was taken. 

Definitive Histology 

Both the main specimen and the medial 
cavity shave were examined in their entirety. 
Sections showed similar features to the mam- 
motome biopsy — fibrocystic change with 
areas of apocrine metaplasia and columnar 
cell change with mild nuclear, but no archi- 
tectural atypia. These areas of atypia occurred 
around the site of the previous biopsy and the 
majority of columnar cell change showed no 
atypia (Fig. 7A). A single focus of atypical 
lobular hyperplasia was seen (Fig. 7B) . 

Multidisciplinary Review 2 

On account of the single focus of atypical 
lobular hyperplasia, it was recommended 
that the patient undergo enhanced radio- 
logical surveillance with annual mammogra- 
phy until the age of 50 years followed by 
entry into the NHS Breast Screening Pro- 
gramme (3 yearly mammographies) with 
interim imaging at 18 months. 

Discussion 

Mammographic abnormalities with a Breast 
Imaging Reporting and Data System (BIR- 
ADS) classification of 4 or 5 require some 
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form of tissue diagnosis (1). Those lesions 
with a BIRADS score of 3 may subsequently 
warrant biopsy if shown to progress on short- 
term follow-up imaging. Before the introduc- 
tion of image-guided biopsy techniques, all 
tissue acquisition involved open excision 
biopsy. For impalpable, screen-detected 
lesions, wire localization was necessary (2). 
Percutaneous needle biopsy techniques can 
now provide a definitive diagnosis for the 
majority of benign and malignant conditions 
(3,4). Wide bore needle core biopsy is pre- 
ferred to fine needle aspiration cytology and 
yields solid cores of tissue that maintain tissue 
architecture and permit distinction between 
invasive and noninvasive carcinoma (5) . Mass 
lesions can be biopsied using ultrasound or 
stereotactic guidance, whereas microcalcifica- 
tion usually mandates stereotactic methods 
(6) . The standard core biopsy needle is either 
14 or 16 gauge (7), but larger volumes of 
tissue can be obtained from vacuum-assisted 
core biopsy devices using a range of needle 
sizes, most often an 11-gauge needle (8). 
These latter devices reduce the chance of 
"underdiagnosis" and increase the chance 
of obtaining a definitive preoperative cancer 
diagnosis, which allows appropriate planning 
of breast cancer surgery (9,10). 

A B2 core biopsy result indicates benign 
changes only, which may include epithelial 
hyperplasia of the usual type. Any core 
biopsy results classified as B3 implies a lesion 
of uncertain malignant potential such as the 
following: 

1. Atypical ductal hyperplasia with moder- 
ate degrees of atypia 

2. Lobular neoplasia [atypical lobular 
hyperplasia, lobular carcinoma in situ 
(LCIS)] 

3. Papillary lesions 

4. Columnar cell change with atypia 

5. Phylloides tumor 

For all such cases, diagnostic excision 
biopsy is necessary (+/— wire localization). 
In addition to the above histological diagno- 
ses, surgical excision is also warranted for a 
radial scar or when there is lack of concor- 
dance between the clinical, radiological, and 
core biopsy findings. A radial scar (otherwise 
termed a complex sclerosing lesion) may be 
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associated with a tubular carcinoma in up to 
20% of cases (11). A radial scar is not a 
premalignant lesion, but when atypical hyper- 
plasia coexists, the relative risk for developing 
cancer is increased sixfold. As radial scars can 
be difficult to distinguish from a carcinoma 
radiologically, all must be excised. When atyp- 
ical ductal hyperplasia is diagnosed on 
conventional core biopsy, DCIS (ductal 
carcinoma-in-situ) will be found on excision 
biopsy in 40% to 50% of cases (12). This 
figure is much reduced for mammotome 
biopsy where the larger volume of tissue 
retrieved is more likely to contain DCIS 
(12). Though the term lobular neoplasia is 
used to embrace both atypical lobular hyper- 
plasia and LCIS, these two lesions should be 
distinguished histologically as they possess 
different risk factors for subsequent develop- 
ment of malignancy. Both are considered to 
be markers of risk rather than precursor 
lesions of breast cancer. The absolute risk 
for development of invasive cancer is 8% 
and 10% at 15 years for atypical lobular 
hyperplasia and 25% to 30% at 15 to 
20 years for LCIS (13,14). Patients with a 
diagnosis of lobular neoplasia on excision 
biopsy require mammographic surveillance 
witfi annual mammography until the age of 
50 years and thereafter interim mammography 
at 18 months within the NHS Breast Screening 
Programme (normally triennial screens) . 

Columnar cell change involves dilatation 
of the terminal duct lobular unit with pres- 
ervation of two cell layers. Cytological atypia 
is usually low grade and is an indication for 
excision biopsy. Some authorities recom- 
mend careful mammographic surveillance 
for patients with columnar cell change and 
atypia on excision biopsy. However, the risk 
of developing an invasive breast cancer 
appears to be very low. 

Related Cases 

Diagnostic excision biopsy — Case Study 15 

Learning Points 

1. If atypia is found on core biopsy of a 
mammography abnormality, then a 
needle-localized excisional biopsy is gen- 
erally recommended because up to 50% 



of these patients may harbor occult 
DCIS or invasive cancer. 

2. Although frequent surveillance (with 
mammography) is often recommended 
for women with atypia on breast biopsy, 
there is no evidence to suggest that this 
reduces breast cancer mortality. 

3. Atypia increases the risk of breast cancer, 
and chemoprevention with tamoxifen 
(20 mg/day for 5 years) substantially 
reduces that risk. In clinical trials, tamox- 
ifen has been shown to reduce the risk of 
developing breast cancer by about 50%, 
but this has not translated to a reduction 
in breast cancer mortality. 
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CASE STUDY 22 



History 

A 52-year-old woman presented with a six- 
month history of hardening and change in 
consistency of the left breast. She had noticed 
this while "comfort feeding" her child and 
over the preceding six weeks had been 
aware of several red nodules overlying the 
left breast (which she described as "mosquito 
bites"). Furthermore, there had been a pro- 
gressive change in shape of the left breast, 
though no discrete lump or nipple discharge 
was reported. There were no previous breast 
problems except for an episode of mastitis in 
the past. The patient's maternal grandmother 
had developed breast cancer in her 70s, and 
she had four children all of whom were breast- 
fed (first child at age 34 years). The patient 
was perimenopausal and had never used any 
form of exogenous hormonal preparation. 

Clinical Findings 

Examination revealed gross changes in the 
left breast; the whole of the breast had 
undergone generalized contracture and a 
large mass was palpable in the central por- 
tion of the left breast measuring at least 7 cm 
in maximum diameter. This was associated 
with nipple retraction and skin dimpling. In 
addition, there were multiple cutaneous 
deposits overlying the left breast and extend- 
ing toward the inframammary fold. Several 
clinically suspicious, but mobile, nodes were 
palpable in the left axilla (E5) (Fig. 1). 

Clinical Assessment 



Large clinical carcinoma of the left breast, 
which was locally advanced rather than 
inflammatory (no erythema) . Figure 1 



Investigations 

Mammography 

Bilateral mammography revealed a spiculate 
mass in the upper inner quadrant of the left 
breast measuring 27 mm in maximum 
dimension (R5) (Fig. 2A, B). Diffuse thick- 
ening of the skin was noted, and on the right 
side, architectural distortion was apparent in 
the inner half of the breast on the cranio- 
caudal view (R4) (Fig. 2C, D). 

Breast Ultrasound 

The sonographic correlate of the spiculate 
mass in the left breast was a 26-mm hypo- 
echoic, poorly defined lesion with posterior 
acoustic shadowing (U5) (Fig. 3A). A further 
suspicious area measuring 15 mm was seen 
in the upper outer quadrant (Fig. 3B). 
Finally, a hypoechoic lesion measuring 
20 mm was seen in the upper inner quadrant 
of the right breast (U5) (Fig. 3C). 

Core Biopsy 

Image-guided core biopsy (14-gauge needle) 
of both lesions in the upper outer and inner 
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quadrants of the left breast revealed invasive 
ductal carcinoma (grade II, ER positive) 
[Fig. 4A (low power), B (high power)]. 
Core biopsy of a single tumor focus in the 
upper inner quadrant of the right breast 
revealed an invasive lobular carcinoma 
(grade II, ER positive) [Fig. 5A (low 
power) , B (high power) ] . HER2 testing was 
not routinely performed on core biopsy 
specimens at the time of diagnosis. 

Diagnosis 

Bilateral breast cancer; locally advanced and 
multifocal with possible inflammatory com- 
ponent on the left side (T4N1); early-stage 
breast cancer on the right side (T2N0). 



bilateral modified radical mastectomy (with- 
out immediate breast reconstruction). The 
patient would likely require radiotherapy to 
the left chest wall (and possibly supraclavic- 
ular fossa) and hormonal therapy after 
completion of chemotherapy. Staging inves- 
tigations were requested to exclude distant 
disease. 



Further Investigations 

1. Isotope bone scan — no evidence of bony 
metastases 

2. CT scan (chest, abdomen, pelvis) — 
no evidence of pulmonary or hepatic 
metastases 

3. HER2 status — negative 



Multidisciplinary Review 1 

Following multidisciplinary discussion, it was 
recommended that the patient undergo neo- 
adjuvant chemotherapy and subsequent 



Treatment and Progress 

The patient underwent four cycles of com- 
bination chemotherapy with epirubicin and 
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Figure 6 



cyclophosphamide followed by four cycles of 
a taxane (EC/docetaxel — see Appendix III). 
This was tolerated well with minimal side 
effects [mild nausea, constipation (grade I)], 
and repeat imaging with ultrasound after 
three cycles of EC showed a good tumor 
response in both breasts. On the left side 
the larger lesion in the upper inner quadrant 
had reduced in size to 21.4 mm (from 
26 mm) (Fig. 6A) and the smaller one in 
the upper outer quadrant to 12.5 mm (from 
15 mm) . The enlarged nodes in the left axilla 
had also shrunk in size significantly from 
initial measurements of 25 mm, 17 mm, and 
14 mm to 19 mm, 10.5 mm, and 7 mm, 
respectively (Fig. 6B) . An area of poorly 
defined shadowing corresponded to the 
lesion in the right breast that no longer had 
a distinct radiological correlate. 

After completion of the seventh cycle of 
chemotherapy (EC x 4 cycles, docetaxol x 3 
cycles), no further reduction in tumor 
dimensions was evident on the left side. 
The tumor in the right breast was invisible 
at this stage. The patient proceeded to sur- 
gery six weeks after completion of the eighth 
and final cycle of chemotherapy (Fig. 7) : 

1. Left — modified radical mastectomy with 
level III axillary lymph node dissection a 

2. Right — modified radical mastectomy 
with level II axillary lymph node 
dissection 

On the left side a very wide skin excision 
was performed to encompass areas of skin 



previously involved clinically. Primary clo- 
sure was achieved and both mastectomy 
wounds healed well with only moderate 
seroma formation (requiring aspiration) 
(Fig. 8). 
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Figure 8 



'Intraoperative evidence of gross disease at level II. 
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Definitive Histology 

1. Left: An invasive ductal carcinoma 
(grade II) measuring 55 mm in maxi- 
mum extent and clear of all resection 
margins [Fig. 9A (magnification lOx), B 
(magnification 20x)]. Nine out of 
14 lymph nodes contained metastatic 
tumor [Fig. 9C (magnification 10x)] 
and there was extensive lymphovascular 
invasion [Fig. 9D (magnification 10x)]. 

2. Right: An invasive lobular carcinoma 
(grade II) measuring 40 mm in maxi- 



mum extent. All resection margins were 
clear of tumor and only 1 out of 
13 lymph nodes contained metastatic 
tumor (despite extensive lymphovascu- 
lar invasion) [Fig. 10A (low power), B 
(high power)]. 

Multidisciplinary Review 2 

Following further discussion, it was recom- 
mended that the patient receive bilateral 
chest wall radiotherapy together with irradi- 
ation of the left supraclavicular fossa (40 Gy 




Figure 9 
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in 15 fractions to the right and left chest 
walls and a similar dose to the supraclavicu- 
lar fossa) . The decision to irradiate the right 
chest wall was based on final pathological 
tumor size and nodal status. Involvement of 
>4 nodes on the left side reinforced the 
previous anticipation of left supraclavicular 
fossa irradiation. The patient was not eligible 
for Herceptin (HER2 negative), but should 
receive an aromatase inhibitor as a compo- 
nent of adjuvant hormonal therapy (high 
risk of locoregional relapse). 

Discussion 

Despite being at the lower age range for the 
NHS Breast Screening Programme, this 
patient presented with a large, locally 
advanced cancer of the left breast and was 
found to have an incidental contralateral 
breast cancer. She had a weak family history 
of breast cancer and though she had four 
children (all breast-fed) she bore her first 
child at the relatively late age of 34 years. It is 
perhaps surprising that she had not become 
concerned about the lesion in her left breast 
at an earlier stage. Though several cutane- 
ous nodules were evident, there was no 
erythema or edema of the breast and the 
tumor was therefore considered to be locally 
advanced rather than inflammatory. The 
clinical distinction between a locally 
advanced and inflammatory carcinoma can 
be difficult, and these may not represent 
distinct clinicopathological entities, but an 
advanced breast cancer continuum with a 
poor prognosis and high risk of locoregional 
relapse (1). Nonetheless, the patient was 
advised against immediate breast reconstruc- 
tion because of the high risk of locoregional 
relapse (clinically node-positive disease). 
The left-sided tumor was not only locally 
advanced but also multifocal and mandated 
mastectomy following induction chemother- 
apy. The right-sided tumor was unifocal and 
<3 cm in maximum diameter. However, in 
view of the lobular phenotype and the syn- 
chronous left-sided tumor, bilateral mastec- 
tomy was recommended. The patient 
accepted this decision and had a very posi- 
tive outlook to her management plan. The 
left-sided tumor was successfully downstaged 



clinically, which facilitated surgical extirpa- 
tion. Though the residual tumor size was 
55 mm, this was clear of all resection mar- 
gins. The right-sided tumor had been under- 
estimated in size on ultrasound with a final 
size of 40 mm. This justified the decision to 
perform a mastectomy on that side. There 
was bilateral nodal involvement and there- 
fore axillary dissection was also indicated on 
the right side (clinically node negative). 
Bilateral axillary dissection can be associated 
with significant morbidity and sentinel node 
biopsy should be offered wherever appropri- 
ate. Bilateral arm lymphedema can be very 
disabling for patients and restrict daily 
activities. 

There was a clear indication for irradia- 
tion of the left chest wall and supraclavicular 
fossa based on the extent of nodal involve- 
ment (>4 nodes) (2). The decision to irra- 
diate the right chest wall was based on the 
tumor size, extensive lymphovascular inva- 
sion, and the presence of one to three pos- 
itive nodes. The latter is not an absolute 
indication for inclusion of a supraclavicular 
field, and the American Society of Clinical 
Oncology guidelines (2) conclude that there 
is insufficient evidence to make a recom- 
mendation on this issue, which is currently 
being investigated in the SUPREMO trial 
(3)/ 

The patient was not eligible for Herceptin 
(HER2 negative), but both tumors were ER 
positive. Arimidex (upfront) was prescribed 
as adjuvant hormonal therapy as the patient 
was considered to be at high risk for locore- 
gional relapse. The optimum strategy for 
incorporation of aromatase inhibitors into 
standard adjuvant endocrine schedules 
remains unclear. Benefits in terms of 
disease-free and overall survival must be bal- 
anced against longer-term risks (bone 
health, cognitive function) and costs. The 
evidence available at the present time favors 
an early switch policy for the majority of 
patients with hormone receptor-positive 
postmenopausal breast cancer. The absolute 
benefits of an aromatase inhibitor for the 
average patient are very small in the first 
36 months and some argue that the addi- 
tional benefit of an aromatase inhibitor in 
the first two to three years is difficult to 
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justify. Fewer than 5% of patients have early 
relapse in the first two to three years while 
receiving tamoxifen as adjuvant therapy. 
However, an upfront aromatase inhibitor 
might be indicated in those patients (such 
as in this case) at higher risk of relapse for 
whom the amplitude of the hazard peak for 
recurrence is proportionately greater in 
magnitude (4,5). Though interim results of 
the BIG 1-98 study reveal greater benefit 
from aromatase inhibitors for node-positive 
patients (6), the converse is true for the 
ATAC study (7). Moreover, patients with 
higher-grade tumors derive no additional 
benefit from upfront aromatase inhibitors 
and there is no conclusive evidence for 
HER2 status being predictive of response to 
aromatase inhibitors. 



breast MRI in the evaluation of women 
with primary breast cancer, which 
increases the detection of bilateral syn- 
chronous cancers. 

2. Preoperative chemotherapy is also 
referred to as "induction," "neoadju- 
vant," or "primary systemic" chemother- 
apy. It is widely utilized in women with 
locally advanced or inflammatory breast 
cancer and reduces the tumor burden 
in these women, thereby facilitating 
mastectomy. 

3. Many surgeons advise against immediate 
breast reconstruction for women with 
locally advanced or inflammatory breast 
cancer, because the risk of locoregional 
recurrence is relatively high. 



Related Cases 

Bilateral breast cancer — Case Studies 23, 24, 
and 32 

Mastectomy without reconstruction — Case 
Studies 1, 2, and 20 

Aromatase inhibitors — Case Studies 1, 4, 9, 
10, and 19 

Taxane-based neoadjuvant chemotherapy — 

Case Studies 25, 26, 27, 28, and 29 

Postmastectomy radiotherapy — Case Studies 
2, 3, 26, and 28 



Learning Points 

1. Approximately 1.2% of all breast cancer 
patients present with synchronous bilat- 
eral disease. This underscores the need 
for a bilateral diagnostic mammogram 
in the evaluation of all women with 
primary breast cancer. Recently, some 
investigators have argued for the use of 
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CASE STUDY 23 



History 

A 37-year-old professional woman presented 
with a four-week history of a painless lump in 
the right breast, which had slighdy decreased 



in size. There was no associated nipple dis- 
charge and the patient had no previous 
breast problems. Her maternal grandmother 
had developed breast cancer in her 40s and 
her paternal grandmother had the disease at 
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the age of 79 years. The patient was nullipar- 
ous and had used the oral contraceptive pill 
for a cumulative period of 15 years. 

Clinical Findings 

On examination there was an area of focal 
nodularity in the upper outer quadrant of 
the right breast with the impression of a 
more dominant lump. There was no skin 
tethering or axillary lymphadenopathy (E3) 
(Fig. 11). 

Clinical Assessment 

The history of a lump, which had decreased 
in size, was suggestive of a benign breast 
condition, although clinical examination 
was suspicious of malignancy. 



Right 



Left 



Investigations 

Mammography 

Two clusters of fine microcalcification were 
seen in the right breast, one of which 
coincided with the clinical abnormality 
(Fig. 12A, B). 

Breast Ultrasound 

Ultrasound revealed an area of altered tex- 
ture in the upper outer quadrant of the right 
breast measuring approximately 3 cm (U4) 
(Fig. 13). 

Core Biopsy 

Ultrasound-guided core biopsy (14-gauge 
needle) of the right breast mass confirmed 
an invasive carcinoma with mucinous fea- 
tures (grade II, ER positive, HER2 negative). 
No in situ component was seen on core 
biopsy [Fig. 14A (low power), B (high 
power) ] . 




Figure 11 



Diagnosis 

Early-stage right breast cancer (T2N0) 



Multidisciplinary Review 1 

Neither mammography nor ultrasound pro- 
vided clear information on the dimensions of 
the tumor in the right breast (approximately 




Figure 12 
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Figure 13 

3 cm). MRI examination of the breasts was 
recommended to clarify the extent of the 
lesion, which was otherwise borderline con- 
servable. In the event that the lesion 



exceeded 3 cm in maximum size, then either 
a right-modified radical mastectomy (+/— 
immediate reconstruction) or possibly neo- 
adjuvant chemotherapy would be indicated. 

Further Investigations 

MRI Examination 

This upstaged the right breast tumor to a 
maximum diameter of 4.1 cm (Fig. 15). Fur- 
thermore, two lesions with high intensity sig- 
nals were evident in the left breast (Fig. 16). 
The larger of these measured 7 mm and lay in 
the upper outer quadrant of the left breast. 
The smaller lesion (4.5 mm) lay relatively close 
to the nipple-areolar complex. 




Figure 14 




Figure 15 
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Figure 16 



Core Biopsy 

Ultrasound-guided core biopsy (14-gauge 
needle) of the 7-mm lesion revealed an 
invasive carcinoma (grade II, ER positive, 
HER2 negative) [Fig. 17A, B (low power), 
C (high power) ] while biopsy of the smaller 
lesion yielded benign tissue only. 



Multidisciplinary Review 2 

The patient had confirmed bilateral breast 
cancer with a large, unifocal tumor on the 
right and a probable multicentric tumor on 
the left (though not proven histologically). 
Treatment options included bilateral mas- 
tectomy with an axillary clearance on the 




Figure 17 
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right (tumor >4 cm) and some form of 
axillary sampling on the left (aggregate 
tumor size 11.4 mm). Alternatively, neoadju- 
vant chemotherapy could be offered that 
may permit breast conservation on the 
right side after downstaging. It was noted 
that the patient was relatively young with a 
family history of breast cancer that would 
favor complete mastectomy rather than wide 
local excision on the right whatever the res- 
ponse to chemotherapy may be. Staging inves- 
tigations with CT scan of chest/abdomen/ 
pelvis and bone scan were requested. 

Treatment and Progress 

The patient was very keen to avoid mastec- 
tomy if at all possible and preferred to 
embark on neoadjuvant chemotherapy with 
the possibility of breast preservation (on the 
right) . Moreover, she wished to explore ovar- 
ian protection with an LHRH (luteinizing 
hormone releasing hormone) analogue 
(Zoladex) as she had not yet borne any chil- 
dren. Staging investigations revealed no evi- 
dence of distant metastatic disease and the 
patient was commenced on a regimen of four 
cycles epirubicin/cyclophosphamide fol- 
lowed by four cycles of docetaxel (see Appen- 
dix III) . She tolerated chemotherapy well 
with mild (grade II) nausea, fatigue, and 
indigestion. An ultrasound performed after 
the third cycle chemotherapy showed a par- 
tial tumor response on the right side. The 
biopsy proven lesion in the upper outer quad- 
rant of left breast could no longer be seen on 
ultrasound, but the smaller 4-mm lesion (not 
biopsy proven cancer) was still present. 

Following the seventh cycle of chemother- 
apy, the patient had a further consultation to 
discuss surgical management. Though the 
right breast cancer had reduced to a size 
that permitted conservation, there were two 
potential tumors in the contralateral breast. 
One of these had disappeared radiologically 
in response to chemotherapy. 

It was recommended that the patient 
undergo bilateral mastectomy (with or without 
immediate reconstruction) with an axillary 
clearance on the right side and an axillary 
sampling on the left side. The patient was in 
agreement and did not wish to undergo treat- 



ment for either recurrent or de novo treat- 
ment in the future. She requested immediate 
breast reconstruction and was referred to the 
plastic surgeons for discussion of reconstructive 
options. The patient had size 36C cup breasts 
and was of slim build; she had inadequate 
infraumbilical abdominal tissue for a bilateral 
"split" TRAM (transverse rectus abdominus 
myocutaneous flap) and was therefore suitable 
for either a bilateral procedure with implant 
only or latissimus dorsi myocutaneous flap with 
an implant. The patient expressed a desire to 
have a "good and normal" result as possible 
and therefore opted for the latter. She was 
informed that this was a major surgical inter- 
vention and could be associated with much 
postoperative pain and discomfort (from bilat- 
eral donor sites on the back) . 

The patient proceeded with surgery six 
weeks after completion of chemotherapy. Bilat- 
eral skin-sparing mastectomies were carried out 
with the nipple-areolar complex replaced by a 
disc of skin from the back (skin island paddle 
on myocutaneous flap). A formal level II axil- 
lary lymph node dissection was performed on 
the right and a BDANS (blue dye-assisted node 
sampling). McGhan style 150 implants were 
used for reconstruction in conjunction with 2 
latissimus dorsi flaps. The patient made an excel- 
lent postoperative recovery and was well enough 
to attend her brother's wedding two weeks later. 

Definitive Histology 

Chemotherapy changes relating to neoadju- 
vant therapy were evident on the right side 
(Fig. 18A) with an area of residual high 
nuclear grade DCIS (ductal carcinoma in 
situ) measuring 22 m in maximum extent 
[Fig. 18B (magnification lOx), C, D (magni- 
fication 20x)]. There was no residual inva- 
sive disease and no lymphovascular space 
invasion, but lakes of mucin were seen 
(Fig. 18E). None of the 15 lymph nodes on 
the right side contained metastatic carci- 
noma, and there was no suggestion of down- 
staging secondary to chemotherapy. On the 
left side there was no evidence of any resid- 
ual invasive or in situ disease, and the lymph 
nodes sampled were free of tumor. The 
tumors from both breasts were ER positive 
and HER2 negative on core biopsy. 
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Figure 18 



Multidisciplinary Review 3 

It was recommended that the patient con- 
tinue with the LHRH analogue Zoladex for 
a total period of three years followed by 
tamoxifen for five years. The patient wished 
to conceive in the future and laparoscopic 
oophorectomy was declined. Moreover, there 
was no indication for chest wall radiotherapy 
in the absence of any evidence of extensive 
nodal involvement at the outset or following 
chemotherapy (HER2 negative). 



Treatment and Progress 

There was a minor degree of capsular con- 
tracture on clinical review at six months. 



Otherwise there was an excellent cosmetic 
result (Fig. 19) . However, there was discussion 
of possible implant exchange on the right side 
at the time of nipple reconstruction. 

Discussion 

This young patient with bilateral synchronous 
tumors had several risk factors for breast can- 
cer, including family history, nulliparity, and 
prolonged usage of the oral contraceptive pill 
prior to any pregnancy (1). The patient pre- 
sented with unilateral symptoms on the right 
side, and the mammographic and ultrasound 
abnormalities were confined to the ipsilateral 
side. The left-sided lesions were detected on 
MRI examination, which was undertaken 




Figure 19 
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primarily to clarify the extent of the tumor in 
the right breast that had ill-defined margins 
on routine imaging (2). However, for those 
patients deemed to be at higher risk for devel- 
opment of breast cancer, MRI examination 
has an important role in screening the con- 
tralateral breast (3). Bilateral breast cancer 
has an incidence of approximately 4%, and 
one-third of tumors are synchronous and two- 
thirds metachronous (4, 5). Younger women 
(<50 years) have been reported to have a 10- 
to 14-fold higher risk of developing contrala- 
teral cancers than the general population. 
Had this patient not undergone MRI exami- 
nation for investigation of the ipsilateral 
tumor, it is likely that these small impalpable 
left-sided tumors would have presented clini- 
cally at a future date as metachronous cancer 
(alternatively they could have been detected 
radiologically on routine follow-up mammog- 
raphy to the contralateral breast) . This 
increased risk of bilaterality strengthens the 
argument for undertaking MRI examination 
in all younger women presenting with unilat- 
eral breast cancer. 

This patient could have been managed 
with primary surgery at the outset. This 
would have necessarily involved bilateral mas- 
tectomy on the basis of tumor size on the 
right and multifocality on the left. Neoadju- 
vant chemotherapy offered the potential for 
downstaging the right-sided tumor to permit 
breast conservation (6,7) . Surgical evaluation 
after the seventh cycle of chemotherapy sug- 
gested that this was technically feasible. How- 
ever, in view of the patient's relatively young 
age, family history of breast cancer, and the 
need for contralateral mastectomy, a right- 
sided mastectomy was recommended. 

The patient was of slim build, and imme- 
diate reconstruction could have been done 
with an implant-only technique. When car- 
ried out as a simultaneous bilateral proce- 
dure, subpectoral placement of implants can 
create a good cosmetic result with symmet- 
rical breasts, matched for size and shape (8). 
However, the patient wished to have the best 
chance of a "normal-looking breast" and 
opted for autologous tissue transfer. There 
was inadequate infraumbilical tissue for a 
split TRAM flap and therefore bilateral lat- 
issimus dorsi flaps were raised and used in 



conjunction with implants as the reconstruc- 
tive method of choice. There was also a 
possibility that radiotherapy to the right 
chest wall might be required. 

Facilities for radioisotope usage were not 
available; sentinel lymph node biopsy with 
dual localization was not possible. On the 
basis of the original tumor size on the right 
side, a level II axillary dissection was per- 
formed. Both tumors visualized in the left 
breast on MRI were small (7 mm and 
4.5 mm) . The chance of nodal involvement 
on this side was low and a blue dye-assisted 
node sampling was carried out. 

Definitive histology revealed a complete 
pathological response bilaterally in respect of 
invasive carcinoma. Often there is residual 
DCIS as this is less responsive to induction 
chemotherapy (lower rate of cell cycling) 
(9). Furthermore, there was no suggestion 
that any of the axillary nodes on the right 
side had previously been involved by tumor 
and subsequently downstaged by chemother- 
apy. The patient elected to have ovarian 
suppression with an LHRH analogue, which 
would potentially allow restoration of ovarian 
function in the future. This case illustrates 
the increasing problem of professional 
women developing breast cancer prior to 
conception. Childbearing is deferred due to 
career commitments, and women are faced 
with a diagnosis of breast cancer while nulli- 
parous or possibly during pregnancy. 

Related Cases 

Bilateral breast cancer — Case Studies 22, 24, 
and 32 

Immediate breast reconstruction — Case Studies 
3, 16, 17, 18, and 37 

Blue dye-assisted node sampling — Case Study 
8 

Neoadjuvant chemotherapy — Case Studies 
27-29 

Ovarian suppression — Case Studies 8 and 27 

Learning Points 

1. Breast MRI has been increasingly utilized 
in the evaluation of women with primary 
breast cancer. In about 3% of all women 
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with primary breast cancer, MRI will 
detect lesions in the contralateral breast 
that are not evident on mammography. 
The wider use of breast MRI may there- 
fore increase bilateral mastectomy rates. 

2. There is mounting evidence to suggest 
that the anthracylines (epirubicin and 
doxorubicin) are primarily effective in 
patients with HER2-positive tumors. 
Thus, its use in women with HER2- 
negative tumors may diminish in the 
years ahead. 

3. Important information on primary 
tumor characteristics might be lost fol- 
lowing preoperative chemotherapy. For 
instance, node-positive tumors might 
convert to node-negative status. This 
could potentially result in under treat- 
ment (e.g., postmastectomy radiother- 
apy might be withheld in patients with 
extensive nodal involvement who con- 
vert to node-negative status after preop- 
erative chemotherapy) . 
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CASE STUDY 24 



History 

An 81-year-old woman presented with a four- 
week history of a lump in the right breast. 
She had noticed some dimpling of the skin 
overlying the lump, but no indrawing of the 
nipple or discharge therefrom. There was no 
family history of breast or ovarian cancer, 
and the patient had no previous breast prob- 
lems. She had never used any form of exog- 
enous hormones. 

Clinical Findings 

Examination revealed a hard irregular mass 
in the upper outer quadrant of the right 
breast lying well away from the nipple-areolar 
complex. There was tethering of the over- 
lying skin, but the mass was mobile on the 



chest wall. There was no axillary lymphaden- 
opathy (E4) (Fig. 20). 

Clinical Assessment 

The lesion in the right breast was highly 
suspicious for malignancy. 




Figure 20 



130 



CHAPTER 6 




Figure 21 



suspicious lesion was seen in the lower inner 
quadrant of the left breast measuring 20 mm 
in maximum diameter (R5) (Fig. 21C, D). 

Breast Ultrasound 

The sonographic correlate of the right 
breast lesion was a 27-mm ill-defined hetero- 
genous mass with a hypoechoic pattern and 
posterior attenuation (U5) (Fig. 22A). A 
19-mm mass was seen in the left breast with 
similar ultrasound features (U5) (Fig. 22B). 

Core Biopsy 

Ultrasound-guided core biopsy of the right 
breast mass showed an invasive lobular car- 
cinoma (grade II) (Fig. 23A) while the left- 
sided lesion was an invasive ductal carci- 
noma (grade II). Both lesions were ER pos- 
itive and HER2 negative on core biopsy 
(Fig. 23B). 



Diagnosis 

Bilateral breast cancers: right (T2N0), left 
(T1N0). 



Investigations 

Mammography 

An asymmetric density was apparent in the 
upper outer quadrant of die right breast. This 
measured 25 mm in maximum extent and 
had the features of a carcinoma (R5) 
(Fig. 21A, B). A further radiologically 



Multidisciplinary Review 1 

Both breast cancers were potentially suitable 
for breast-conserving surgery with bilateral 
wide local excision and sentinel lymph 
node biopsy. In view of the left breast cancer 
being of the lobular phenotype and associ- 
ated with skin tethering, it was recom- 
mended that MRI imaging of the breasts be 
undertaken prior to surgery. On review of 




Figure 22 
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the mammogram, there was a suggestion of a 
further opacity in the right breast lying sev- 
eral centimeters from the main index lesion. 
MRI examination of the breasts was 
requested to clarify the extent of the right- 
sided breast cancer and to further elucidate 
the nature of the second opacity on the right 
side, close to the index lesion. Bilateral axil- 
lary ultrasound and possible core biopsy was 
also recommended preoperatively. 



Investigations 

MRI Breasts 

MRI examination revealed multifocal tumors 
of both breasts; on the right side there were 
two enhancing lesions lying in separate quad- 
rants measuring 22.7 mm and 7.3 mm 
(Fig. 24A) . These showed time-intensity curves 
with malignant-type enhancement (Fig. 24B); 
on the left side a further lesion was seen 
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lateral to the main tumor in the superior 
aspect of the breast (Fig. 24C). This also 
displayed a malignant enhancement curve 
(Fig. 24D). 

Axillary Ultrasound 

Bilateral axillary ultrasound and core biopsy 
of axillary nodes revealed no evidence of 
malignancy. 



Right 



Left 



Figure 25 



Multidisciplinary Review 2 

The MRI had confirmed that both right and 
left tumors were multifocal and therefore 
bilateral mastectomy and sentinel lymph 
node biopsy were mandated. 

Treatment and Progress 

The patient was keen to proceed with sur- 
gery as soon as possible and was issued with 
an operation date some eight days later. At 
the time of surgery, sentinel lymph node 
biopsy was carried out through the lateral 
end of the mastectomy incision, and there 
were no suspicious nodes on intraoperative 
digital examination. A wide skin ellipse was 



performed on the right side to encompass 
the area of skin tethering (Fig. 25). 

The patient made an excellent postoper- 
ative recovery and was discharged home with 
a single drain each side on the third postop- 
erative day. There was extensive bruising of 
the chest wall, but no discrete hematoma. 
The patient developed bilateral seromas that 
were aspirated in the clinic. 

Definitive Histology 

Right: An invasive lobular carcinoma (grade 
II) with the main index lesion measuring 
23 mm in maximum diameter (concordant 
with radiological estimate) [Fig. 26A (low 
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power) , B (high power) ] . There were several 
satellite foci and associated DCIS. One of the 
two sentinel lymph nodes harvested on the 
right contained a micrometastasis on stan- 
dard H&E sections (Fig. 26C), which was 
confirmed on staining with anticytokeratin 
Cam5.2 antibody (Fig. 26D). 

Left: An invasive carcinoma (grade II) of 
micropapillary subtype with associated high 
nuclear grade cribriform DCIS (with com- 
edo necrosis) [Fig. 27A (low power), B (high 
power) ] . The aggregate diameter of invasive 
and noninvasive components was 21 mm, 
and there was evidence of lymphovascular 
invasion. None of the four sentinel lymph 
nodes on the left side contained metastases. 

Multidisciplinary Review 3 

It was recommended that the patient undergo 
a completion axillary lymph node dissection 
on the right side on the basis of a focus of 
micrometastasis in one out of two sentinel 
lymph nodes. Radiotherapy to the chest wall 
was not indicated, and tamoxifen with an 
early switch (2-3 years) to an aromatase inhib- 
itor was prescribed as adjuvant systemic hor- 
monal therapy NPI (Nottingham Prognostic 
Index): (0.2 x 2.3) + 2 + 2 = 4.46]. 

Treatment and Progress 

It was explained to the patient that there was 
a relatively low probability (-15%) of finding 
further disease in the nonsentinel nodes. 
Furthermore, at the age of 81 years, any 
completion axillary dissection was unlikely 



to impact on either regional disease control 
or overall survival. The patient initially 
accepted the recommendation of the multi- 
disciplinary team and a date for further sur- 
gery was arranged. However, upon reflection 
and discussion between the patient and her 
family, she decided not to proceed with for- 
mal axillary dissection. She was an otherwise 
fit and active person for her age and did not 
wish to risk incurring significant morbidity 
from further surgery. 

Discussion 

In a seminal study involving more than 
20,000 breast cancers, only 3.7% of cases 
were found to be bilateral, of which one- 
third were synchronous and two-thirds were 
metachronous (1). Though the incidence of 
bilateral synchronous carcinoma is low 
(1.2%), this case illustrates the benefit of 
MRI examination, which can detect not 
only ipsilateral multifocal disease but also 
clinically occult contralateral breast cancer. 
The latter occurs in 4% to 8% of patients 
with a prior carcinoma, and for younger 
patients, there is a greater chance of clinical 
manifestation in their remaining lifetime. 
Moreover, MRI is a more sensitive investiga- 
tion than mammography in the relatively 
dense breast tissue of premenopausal 
women (2). In the case described, MRI 
detected multifocal disease in both breasts, 
which was not readily apparent on either 
mammography or ultrasound examination 
of the breasts. The threshold for undertak- 
ing breast MRI examination should be much 
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lower in younger patients. This elderly 
patient was potentially faced with bilateral 
axillary surgery for staging purposes. Within 
the older age group (>70 years), the risks of 
axillary surgery are proportionately greater 
and the benefits less. 

The disease-free survival of some older 
patients is unlikely to be improved by axillary 
surgery when there are competing causes of 
death and life expectancy is less. Similar 
arguments for omission of axillary staging 
apply to the issue of completion axillary 
dissection following a positive sentinel 
lymph node biopsy. For some patients, the 
risk-benefit ratio for detection of nonsenti- 
nel lymph node-positive cases may not justify 
any delayed procedure. The chance of non- 
sentinel lymph node involvement is related 
to the volume of disease in the sentinel 
node; when only micrometastatic deposits 
(>0.2 mm and <2 mm) are present in the 
sentinel node, the risk of nonsentinel node 
involvement is 15% compared with 25% to 
50% for macrometastases (>2 mm) (3). 
Axillary recurrence remained relatively low 
(2% at 3 years follow-up) when completion 
axillary dissection was selectively omitted in a 
group of more than 200 sentinel node- 
positive patients who either refused axillary 
dissection or were considered to be at low 
risk of relapse (4). The low rates of axillary 
relapse are unlikely to translate into any 
meaningful reduction in long-term survival 
among an older group of patients. The Cam- 
bridge Breast Unit has recently elected to 
omit completion axillary dissection in the 
following group of patients: 

- Micrometastases only in sentinel node 

- Age >70 years 

- Tumor size <3 cm 

- ER positive 

- Grade I or II (consider grade III) 

The morbidity from further axillary sur- 
gery could be quite significant for this older 
group of patients. It has been suggested that 
the lower age limit for this policy be reduced 
to 60 years (grade I and II, <2 cm). How- 
ever, some of the patients in this group 
might receive chemotherapy in the event 
of further nodal involvement. 



Related Cases 

Bilateral breast cancer — Case Studies 22, 23, 
and 32 

Preoperative MRI — Case Studies 6 and 8 
Completion axillary dissection — Case Studies 
10 and 13 



Learning Points 

1. The incidence of bilateral synchronous 
breast cancers increased in the 1970s, 
soon after bilateral mammography was 
introduced for the evaluation of women 
with primary breast cancer. The inci- 
dence of bilateral breast cancers is 
likely to increase even further in the 
years ahead, as the use of breast MRI 
increases. 

2. Axillary lymph node dissection decreases 
the risk of local (axillary) recurrences, 
but is associated with significandy greater 
morbidity than sentinel node biopsy 
alone. Axillary recurrences are of less 
concern in the elderly because they 
often have tumors with a better prognosis 
and also because competing causes of 
mortality might intervene before regional 
recurrence becomes a threat. 
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CASE STUDY 25 



History 

A 39-year-old woman presented to the breast 
clinic having noticed a reddened area over 
the medial aspect of the right breast for the 
preceding six weeks. The area was tender to 
palpation and the patient had been pre- 
scribed a course of antibiotics by her general 
practitioner. However, the erythematous 
area failed to respond and indeed extended 
to involve much of the right breast. The 
patient was not aware of any discrete lump 
or change in consistency of the right breast. 
She was otherwise well and reported no 
weight loss or unusual cough or back pain. 
There had been no previous breast prob- 
lems, but there was a strong history of breast 
cancer in the family; her mother had been 
recently diagnosed with breast cancer in her 
60s and the patient's maternal grandmother 
died from bone secondaries relating to a 
primary breast cancer. The patient had 
3 children (eldest aged 9 years) and under- 
went menarche at the age of 10 years. She had 
used the oral contraceptive pill for a cumula- 
tive period of four years prior to her first 
pregnancy and remained premenopausal. 



Clinical Assessment 

The history and findings were highly sugges- 
tive of an inflammatory carcinoma of the 
right breast. The patient was informed of 
the likely diagnosis and probable manage- 
ment with primary chemotherapy. 



Investigations 

Mammography 

Extensive edema and thickening of the right 
breast tissue was evident with no focal mass 
lesion (R5) (Fig. 2A, B). 

Breast/Axillary Ultrasound 

Sonographic assessment of the right breast 
corroborated the mammographic findings 
and showed edema of the tissues with no 
discernable mass lesion (Fig. 3A) . Malignant 
appearing nodes were seen in the right axilla 
(U5) (Fig. 3B, C). 



Clinical Findings 

Examination revealed gross swelling of the 
right breast with extensive erythema, edema, 
and peau d'orange. No discrete mass lesion 
was palpable but the consistency of the right 
breast was much firmer than the left side. 
There was an ill-defined mass in the right 
axilla, which clinically may have represented 
either lymphadenopathy or a mass in the 
axillary tail of the right breast (E5) (Fig. 1). 



Right 



Left 




Figure 1 
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Figure 2 




Figure 3 



Core Biopsy 

Ultrasound-guided core biopsy (16-gauge 
needle) of the right axillary mass confirmed 
an invasive carcinoma (grade III, ER nega- 
tive) [Fig. 4A (low power), B (high power)]. 
Epithelial elements were more readily visual- 
ized on immunohistochemical staining with 
anticytokeratin antibody (5D3) compared 
with H&E staining (Fig. 5). 

Diagnosis 

Inflammatory cancer of the right breast in a 
premenopausal patient (T4dNl) 

Multidisciplinary Review 1 

Following multidisciplinary discussion, it was 
recommended that full staging investigations 
be carried out, including chest X ray, liver 
function tests, calcium, CT chest/ abdomen/ 
pelvis, and bone scan. In the absence of any 
evidence of distant metastases, the patient 
would be offered neoadjuvant chemotherapy 
followed by a right modified radical mastec- 
tomy (without immediate breast reconstruc- 
tion) and irradiation of the chest wall and 
supraclavicular fossa. HER2 status was 
requested as this was not routinely done on 
core biopsy at time of this patient's diagnosis. 

Treatment and Progress 

The patient commenced chemotherapy 
within 10 days of tissue confirmation of a 
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Figure 4 




Figure 5 

breast cancer diagnosis. She received four 
cycles of epirubicin/cyclophosphamide fol- 
lowed by four cycles of taxanes (EC/doce- 
taxel — see Appendix III). The patient 
tolerated treatment well with partial resolu- 
tion of the inflammatory changes in the 
right breast and a complete clinical response 
in respect of the right axillary nodes. Breast 
imaging with MRI after the eighth cycle of 
chemotherapy revealed a mass lesion in the 
upper inner quadrant of the right breast 
measuring 4.2 cm. Interestingly, this was 
the first accurate measurement of the 
dimensions of the right breast cancer — at 
the time of previous assessment, the margins 
of the tumor were masked by the inflamma- 
tory component. 

It was noted at the time of further breast 
imaging that some inflammatory changes 
had developed in the contralateral breast, 
with erythema and peau d'orange (Fig. 6). 
However, there was no radiological evidence 



of malignancy in the left breast on MRI 
(opinion of a second radiologist sought) . It 
was proposed to carry out a skin biopsy of the 
left breast at the time of definitive surgery of 
the right breast cancer or alternatively ran- 
dom core biopsies of the left breast (fan- 
shaped distribution) . The patient proceeded 
to a right modified radical mastectomy six 
weeks after completion of the final cycle of 
docetaxel (blood counts satisfactory) . 

At the time of surgery, there was much 
edema of the breast and evidence of some 
skin infiltration by tumor. A wide skin inci- 
sion was therefore performed together with 
a level III axillary lymph node dissection 
(macroscopic evidence of nodal disease in 
right axilla with at least two frankly malig- 
nant nodes). 

The patient made an excellent postoper- 
ative recovery and arrangements were made 
for core biopsies of the left breast to be 
undertaken prior to discharge home. 



Right 



Left 




Figure 6 
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Definitive Histology 

This revealed characteristic chemotherapy 
effects at the site of the tumor [Fig. 7A 
(magnification 5x), B (magnification 
10x)], but extensive viable tumor was evident 
within the right breast measuring 110 mm in 
maximum diameter [Fig. 7C (low power), D 
(high power)]. There was also tumor in 
random sections taken from other parts of 
the breast with lymphovascular invasion of 
dermal lymphatics. Thirteen out of 15 nodes 
contained metastatic carcinoma with extrac- 
apsular extension. All core biopsies taken 
from the left breast showed invasive carci- 
noma, which was metastatic from the right 
breast. 



Multidisciplinary Review 1 

The patient had a very aggressive tumor, 
which had shown minimal response to che- 
motherapy with a taxane-containing sched- 
ule and had not only progressed within the 
ipsilateral breast, but had also metastasized 
to the contralateral breast. HER2 status was 
positive and it was recommended the patient 
be immediately commenced on Herceptin 



following assessment of left ventricular ejec- 
tion fraction (LVEF) with a baseline echo- 
cardiogram. A repeat ultrasound scan of the 
liver showed no evidence of metastases. It 
was anticipated that locoregional control 
would be a potential problem; in addition 
to receiving radiotherapy to the right chest 
wall and supraclavicular fossa, consideration 
would be given to primary radiotherapy of 
the left breast (depending on response to 
Herceptin). 

Treatment and Progress 

The patient underwent irradiation of the 
right chest wall and supraclavicular fossa 
within four weeks of surgery. She developed 
a right chest wall recurrence shortly after 
completion of radiotherapy and was com- 
menced on capecitebine (concurrent with 
three-weekly Herceptin) . Further staging CT 
scan showed no evidence of distant metasta- 
ses. Almost 12 months following surgery, the 
patient started a course of taxol combined 
with the antiangiogenic agent avastin (bev- 
acizumab). This was associated with grade II 
nausea and vomiting, which settled with 
ondansetron. The patient otherwise remains 
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generally well in herself and continues to 
be active and to care for her three young 
children. 



Discussion 

Inflammatory carcinoma is one of the most 
aggressive forms of breast cancer, which his- 
torically constitutes about 1% to 5% of all 
breast cancers and has been associated with 
a poor prognosis (1,2). It is a form of locally 
advanced breast cancer, though it remains 
unclear whether these reflect an advanced 
breast cancer continuum or represent dis- 
tinct clinicopathological entities. Inflamma- 
tory cancers are usually high-grade lesions 
with fewer than half staining positive for 
either ER or PR. Between 30% and 50% 
overexpress HER2 together with e-cadherin 
and p53. With single modality therapies, the 
five-year survival rate for surgery alone was 
2% to 10% and not much better for primary 
radiotherapy (3%) (2). Multimodality ther- 
apy with a combination of chemotherapy, 
radiotherapy, and surgery has significantly 
improved both local control and disease- 
free survival (approximately 50% 5-year sur- 
vival) (3-5). The majority of patients with 
inflammatory carcinoma are in the younger 
age group and are managed with a sequence 
of primary chemotherapy followed by mas- 
tectomy (with axillary dissection) and irradi- 
ation of the chest wall and supraclavicular 
fossa. The latter reduces locoregional recur- 
rence by two-thirds. Those patients who are 
HER2 positive receive Herceptin and most 
chemotherapy regimens incorporate a tax- 
ane. Many surgeons are reluctant to offer 
immediate breast reconstruction to this 
group because of the relatively high risk of 
locoregional relapse. Delayed reconstruction 
may be considered if patients are alive and 
disease-free after 18 to 24 months. When 
there is overt evidence of tumor progression 
after initial chemotherapy, patients can be 
treated with radiotherapy prior to surgery. 

Complete staging investigations should be 
carried out prior to initiation of chemother- 
apy as these patients have a high risk of 
distant metastases. Moreover, treatment 
planning for this group of patients must be 
undertaken in a multidisciplinary setting 



with surgeon, radiation, and medical oncolo- 
gist. Patients with a complete clinical 
response to initial chemotherapy have a 
disease-free survival rate of almost 50% at 
15 years compared with only 9% for those 
with a partial response (6). Inflammatory 
breast cancer can be mistaken clinically for 
a benign inflammatory condition of the 
breast such as periductal mastitis or a breast 
abscess. This patient's general practitioner 
had initially prescribed a course of antibiotics 
and it was the failure to respond to these that 
prompted referral to a breast unit. The 
patient had not noticed any lump or change 
in consistency of the breast herself, though 
clinical examination revealed marked eryth- 
ematous changes with edema, peau d'orange, 
and a generalized firmness of the breast. 
Breast imaging likewise failed to show any 
focal mass lesion, but revealed extensive 
edema and thickening of the breast tissue. 
A mass lesion subsequently became evident 
on MRI after the final cycle of chemotherapy; 
the inflammatory components of the tumor 
had precluded assessment of margins at the 
time of previous breast imaging. 

A variety of preoperative chemotherapy 
schedules have been employed for treatment 
of inflammatory breast cancer. Most of these 
incorporate an anthracycline (doxorubicin 
or epirubicin) with complete and partial 
response rates averaging 12% and 60%, 
respectively (7,8). It is better to switch to a 
taxane than continuing with chemotherapy. 
If there is no response to an anthracycline- 
based chemotherapy, then patients should 
switch to docetaxol (4 cycles). In this partic- 
ular case, the standard preoperative schedule 
of EC/docetaxel was used though a related 
schedule is eight cycles of TAC (docetaxel, 
adriamycin, and cyclophosphamide). There 
was only minimal response to chemotherapy 
and the tumor not only progressed within the 
ipsilateral breast but had metastasized to the 
contralateral breast. Further systemic therapy 
included Herceptin together with capecite- 
bine for chest wall recurrence postmastec- 
tomy. The patient subsequently received 
taxol combined with an antiangiogenic 
agent. This case illustrates the potential prob- 
lems with local control for inflammatory can- 
cers when patients have not succumbed from 
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distant disease. Occasionally uncontrolled 
local disease can lead to "cancer en cuir- 
asse," which can restrict respiratory move- 
ments and be very distressing for the patient. 
The histopathological features of the right 
breast cancer were typical for an inflamma- 
tory carcinoma; high grade, ER negative, 
and HER2 positive with extensive infiltration 
of lymphovascular spaces, dermal lym- 
phatics, axillary nodes, and extranodal fatty 
tissue. In addition, the tumor had metasta- 
sized throughout much of the contralateral 
breast. The presence of dermal lymphatic 
invasion does not predict response to treat- 
ment. Refractory cases of inflammatory 
breast cancer can be managed with the 
tyrosine kinase inhibitor, lapatinib, which is 
a dual inhibitor of both EGFR and HER2, 
though in reality functions mainly as an 
inhibitor of HER2 (9). 

Related Cases 

Inflammatory breast cancer — Case Study 26 

Taxane-based neoadjuvant chemotherapy — 

Case Studies 25-29 

Herceptin — Case Studies 8, 11, 26, and 27 

Postmastectomy radiotherapy — Case Studies 
2, 3, 26, and 28 

Learning Points 

1. Inflammatory breast cancer is the most 
aggressive manifestation of primary 
breast cancer. These patients are treated 
with neoadjuvant (preoperative) che- 
motherapy, which generally includes 
anthracyclines and taxanes. This is fol- 
lowed by locoregional treatment (mas- 
tectomy and radiotherapy) and then 



hormonal intervention for those with 
ER-positive disease. 
2. A pathological complete response (pCR) 
indicates no histological evidence of 
tumor after neoadjuvant chemotherapy. 
pCR is a favorable prognostic factor, and 
these patients have better survival rates. 
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CASE STUDY 26 



History 

A 52-year-old woman underwent a routine 
screening mammogram that showed a carci- 
noma of the left breast radiologically. On 
direct inquiry, the patient reported a lump 



in the left breast, which had been present for 
a relatively short period of two weeks. She 
had no previous breast problems and no 
family history of breast or ovarian cancer. 
The patient had two children and was aged 
26 years at the birth of her first child. She 
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Figure 8 



had used the oral contraceptive pill for a 
brief period of 12 months. 




Figure 9 



Clinical Findings 

On examination there was a firm irregular 
mass in the upper outer quadrant and retro- 
areolar regions of the left breast. There was 
associated peau d'orange but no erythema of 
the breast and with slight indrawing of the 
left nipple. There were hard, but mobile 
nodes in the left axilla (E5) (Fig. 8). 

Clinical Assessment 

The clinical signs were suggestive of a carci- 
noma of the left breast with an inflammatory 
component. 

Investigations 

Mammography 

An asymmetric density was apparent in the 
upper outer quadrant of the left breast mea- 
suring 80 mm in maximum diameter. There 
were multiple clusters of coarse granular 
microcalcifications highly suspicious for 
malignancy (R5) (Fig. 9A, B). 

Breast and Axillary Ultrasound 

A solid mass lesion was seen on ultrasound 
examination measuring 60 mm in maximum 
diameter (Fig. 10A). The echo pattern was 
hypoechoic with posterior acoustic attenua- 
tion. Multiple pathological nodes were 
visualized in the left axilla, the largest mea- 
suring 29 mm in its longitudinal axis. In 
addition there was radiological evidence of 
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lymphedema with skin thickening (U5) 
(Fig. 10B, C). 

Core Biopsy 

Image-guided core biopsy of the breast mass 
confirmed an invasive carcinoma (grade III, 
ER negative, HER2 positive) [Fig. 11A (low 
power), B (high power)]. There was histo- 
logical evidence of nodal involvement from 
percutaneous biopsy of the largest axillary 
node (Fig. 11C). 



Diagnosis 

Large inflammatory carcinoma of the left 
breast (T4dNl). 



Multidisciplinary Review 1 

It was recommended that the patient 
undergo neoadjuvant chemotherapy fol- 
lowed by a left modified radical mastectomy 
and radiotherapy to the chest wall and supra- 
clavicular fossa (documented nodal disease 
prechemotherapy). The presence of an 
inflammatory component contraindicated 
immediate breast reconstruction. Staging 
investigations were requested including CT 
(chest/ abdomen/pelvis) and bone scan. 

Treatment and Progress 

The patient was very distressed upon being 
informed of the diagnosis of breast cancer 
and the need for mastectomy following che- 
motherapy. She appeared particularly upset 
at being told that immediate reconstruction 
would not be offered and enquired about 
delayed reconstruction. Staging investiga- 
tions revealed no evidence of distant meta- 
static disease, though CT imaging showed a 



questionable sclerotic area in one of the 
vertebral bodies but a subsequent bone 
scan was normal. 

The patient commenced a course of four 
cycles of epirubicin/cyclophosphamide 
(EC) followed by four cycles of taxotere 
with Herceptin given concurrently (see 
Appendix III). The patient tolerated chemo- 
therapy well with a partial tumor response. 
After seven cycles of chemotherapy, the 
tumor was much softer and measured 3 to 
4 cm clinically and 32 mm sonographically. 
There was no peau d'orange or erythema of 
the breast and the palpable nodes in the left 
axilla had reduced in size. The patient was 
reviewed surgically and operative manage- 
ment discussed further. Despite having 
been informed at the time of diagnosis that 
a left modified radical mastectomy would be 
undertaken without reconstruction, the 
patient was adamant that she would not 
contemplate removal of the entire breast 
without immediate reconstruction. At no 
time had the patient ever been led to believe 
that she might be eligible for breast conser- 
vation. Inflammatory carcinoma is not an 
absolute contraindication to immediate 
breast reconstruction and it was the impres- 
sion of various health professionals (breast/ 
plastic surgeons, oncologist, breast care 
nurse) that the psychological benefits of 
reconstruction for this particular patient out- 
weighed any potential disadvantages in this 
scenario. The patient was aware that she was 
at higher than average risk for locoregional 
recurrence and was prepared to accept this. 
She was referred to the plastic surgeon for 
discussion of reconstructive options and 
received appropriate psychological support 
from a senior nurse practitioner. It was con- 
sidered that reconstruction with a latissimus 
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dorsi flap and implant would be most appro- 
priate for this patient based on the following 
factors: 

1. Patient's age 

2. Need for postoperative radiotherapy 

3. Proposed wide skin excision (inflamma- 
tory component) 

The patient proceeded to surgery six 
weeks after completion of the final cycle of 
chemotherapy. A left modified radical mas- 
tectomy was performed with removal of 
much of the breast skin that had originally 
shown peau d'orange changes. A corre- 
spondingly large island of skin was taken 
from the donor site on the back. The patient 
made an uneventful recovery and was dis- 
charged home on the seventh postoperative 
day. She was very pleased with the final cos- 
metic result (Fig. 12A, B). 

Definitive Histology 

There was invasive carcinoma (grade III) 
within the breast extending over an area of 
60 mm, though this represented low volume 
residual disease (Fig. 13A, B). Tumor was 
clear of all margins and 5 out of 10 nodes 




Figure 12 

contained metastatic carcinoma [Fig. 13C 
(magnification 5x), D (magnification 
10x)l. 
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Discussion 

This case illustrates how a diagnosis of 
inflammatory breast cancer may not be 
straightforward and this can generate dilem- 
mas in the clinical decision making process. 
Inflammatory carcinoma is a clinical entity 
and not a histological type. It represents a 
superficial manifestation of an underlying 
carcinoma within the breast parenchyma. 
These cutaneous features are often associ- 
ated with dilated vascular spaces and inva- 
sion of dermal lymphatics by carcinoma cells 
(tumor emboli). This patient had no signs of 
erythema at the time of initial clinical pre- 
sentation. There were signs of peau d'orange 
but minimal edema of the skin and subcuta- 
neous tissues. However, there was radiolog- 
ical evidence of breast lymphedema with 
skin thickening; the patient was diagnosed 
as an inflammatory carcinoma on the basis 
of the radiological appearances. This would 
not have presented any practical issues 
unless the patient had not been insistent 
on immediate breast reconstruction. Inflam- 
matory carcinoma is a relative contraindica- 
tion to immediate breast reconstruction and 
would not have been offered routinely in this 
particular case. However, the patient was 
very insistent on reconstruction as an imme- 
diate procedure and would not even con- 
sider a delayed procedure. It was felt on 
balance that the psychological benefits of 
immediate breast reconstruction in this par- 
ticular case outweighed any disadvantages in 
terms of increased risk of locoregional 
relapse. The cancer was not typically inflam- 
matory, though there was a transient episode 
of erythema of the breast after completion of 
the final cycle of chemotherapy. 

From an oncological point of view, it was 
mandatory to perform a wide skin excision 
that incorporated the area of peau d'orange 
and also that of the transient erythema. The 
area of skin removed was more than for a 
conventional (non-skin sparing) mastec- 
tomy and this was replaced with a large 
skin island from the donor site. Therefore 
performing immediate breast reconstruction 
with a latissimus dorsi flap (and implant) 
had facilitated a wide surgical clearance. 
Final histology of the resected specimen 




Figure 14 



had revealed no evidence of tumor cells 
within the dermal tissues at the edge of the 
specimen. Residual tumor, though extend- 
ing over a large area, appeared to have been 
excised with satisfactory margins. Though 
this together with radiotherapy would mini- 
mize the chance of local recurrence, the 
patient was carefully monitored clinically 
for any signs of locoregional relapse. 
Unfortunately she developed an area of 
erythema over the lateral aspect of the 
reconstructed breast for which a punch 
biopsy revealed invasive carcinoma. This 
patch of erythema was initially attributed to 
post-radiotherapy changes, but its persis- 
tence and texture raised an element of clin- 
ical suspicion (Fig. 14). 

Despite development of local recurrence 
in the native mastectomy flap, the patient was 
pleased with the outcome of surgery and did 
not regret having undergone immediate 
breast reconstruction. In retrospect, the deci- 
sion to undertake immediate breast recon- 
struction appears to have been justified from 
the patient's perspective. Herceptin had been 
resumed two weeks postoperatively and the 
local recurrence was managed initially with 
further systemic therapy (capecitebine). 



Related Cases 

Inflammatory breast cancer — Case Study 25 

Taxane-based neoadjuvant chemotherapy — 

Case Studies 22, 25, 27, 28, and 29 

Herceptin — Case Studies 8 and 11 
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Postmastectomy radiotherapy — Case Studies 
2, 3, 22, 25, 27, and 28 

Locally recurrent disease — Case Study 20 

Learning Points 

1. Inflammatory breast cancer is a clinical 
diagnosis based upon the following fea- 
tures: diffuse erythema, edema involving 
more than two-thirds of the breast, peau 
d' orange, tenderness, induration, warmth, 
enlargement, and diffuseness of the tumor 
on palpation. 






2. About 1% to 6% of all breast cancer 
patients present with inflammatory 
breast cancer. In the United States, the 
incidence of inflammatory breast cancer 
is higher among African Americans than 
other ethnic groups. 

3. Women with inflammatory breast can- 
cer are at increased risk for locoregional 
recurrence, so immediate breast recon- 
struction is discouraged. 
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Part I: Mastectomy Postchemotherapy 



CASE STUDY 27 



History 

A 25-year-old woman sought a second opin- 
ion following initial assessment of a lump in 
the right breast, which was erroneously diag- 
nosed as a sebaceous cyst. No preliminary 
investigations such as breast imaging had 
been undertaken, and the patient was sched- 
uled for excision of the lump under local 
anesthetic as a day case. At the time of her 
attendance for surgery it was noted that the 
breast lesion was clinically more ominous 
than a simple sebaceous cyst and formal 
breast assessment was arranged. The lump 
had been present for approximately two 
months and had progressively increased in 
size. There was no fluctuation in size with the 
menstrual cycle, and no associated nipple 
discharge. The patient had no previous his- 
tory of breast problems and no family history 
of breast or ovarian carcinoma. She was 
nulliparous and had used the oral contra- 
ceptive pill continuously since the age of 
18 years. The patient's general health was 
otherwise good, and she reported no unusual 
cough, back pain, or weight loss. Interest- 
ingly, she had been treated for a Wilm's 
tumor of the right kidney at the age of 
four years and received adjuvant treatment 
with both radiotherapy and chemotherapy. 
There was no evidence of any disease recur- 
rence at a recent routine follow-up. 

Clinical Findings 

Examination revealed a large tumor occupy- 
ing much of the right breast and measuring 
approximately 5 to 6 cm in maximum diam- igure 



eter. There was a small area of skin involve- 
ment in the upper inner quadrant, which 
presumably corresponded to the area con- 
sidered to be a "sebaceous cyst" on initial 
clinical assessment elsewhere. There was no 
evidence of any inflammatory component, 
and soft, mobile nodes were palpable in the 
right axilla. Much of the right breast was firm 
and hard to palpation (E5) . There were soft 
mobile nodes palpable in the right axilla, 
which were not suspicious clinically (Fig. 1). 

Clinical Assessment 

Locally advanced cancer of the right breast 
in a young woman. 

Investigations 

Breast and Axillary Ultrasound 

Sonographic assessment of the clinical carci- 
noma was difficult due to the generalized 
hardness of the tissues. The main tumor 
mass measured at least 4.8 cm, and several 
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Figure 2 
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satellite foci were detected each measuring 
5 mm (U5) (Fig. 2). 

Core Biopsy 

Review of pathology from the ultrasound- 
guided core biopsy (14-gauge needle) of 
the right breast mass performed originally 
confirmed an invasive carcinoma (grade III, 
ER negative) . 



distant metastatic disease in the lungs, 
liver, or brain (or elsewhere) 

2. Routine blood tests — full blood count, 
urea and electrolytes, liver function tests, 
and calcium were all within the normal 
range 

3. Repeat ER assay — Alfred score of 4/8 
(weakly positive) (Fig. 3) 

4. HER2/neu assay — positive (Fig. 4). 



Multidisciplinary Review 1 

Following multidisciplinary review, full stag- 
ing investigations were undertaken and 
HER2/neu status was requested. In addition, 
ER immunohistochemical assay was repeated 
at the secondary referral center. There were 
concerns about possible compromised renal 
function as a consequence of treatment for a 
previous Wilm's tumor. It was recommended 
the patient undergo neoadjuvant chemo- 
therapy followed by surgery. The patient 
was informed that breast conservation sur- 
gery would not be feasible whatever the 
response to primary chemotherapy. How- 
ever, she would be eligible for immediate 
breast reconstruction in the absence of any 
inflammatory component. 



Further Investigations 

1. CT scan of head/chest/abdomen/ 
pelvis — this showed no evidence of 



Diagnosis 

Locally advanced but operable right breast 
cancer (T4N1M0). 



Treatment and Progress 

The patient commenced a modified regi- 
men of chemotherapy considered to be 
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compatible with previous chemotherapy for 
a Wilm's tumor. This consisted of six cycles 
of docetaxel and carboplatin combined with 
Herceptin. She had an excellent clinical 
response and repeat imaging at three 
months showed a dramatic response with 
reduction of tumor size by more than 50%. 
The patient proceeded to a right modified 
radical mastectomy with level II axillary 
lymph node dissection upon completion of 
chemotherapy (the patient declined imme- 
diate breast reconstruction, see discussion 
below) (Fig. 5). She made an excellent post- 
operative recovery and Herceptin was con- 
tinued throughout the perioperative period. 
Herceptin had been withheld from the final 
cycle of chemotherapy due to a fall in left 
ventricular ejection fraction (LVEF) from 
52% to 38%. Cardiac function subsequently 
recovered and Herceptin was recommenced. 

Definitive Histology 

Extensive sampling of the mastectomy spec- 
imen revealed no evidence of any residual 
viable invasive carcinoma (Fig. 6A) . A nodu- 
lar focus of dense hyaline fibrosis (Fig. 6B) 
surrounded by tissue containing numerous 
pigment-containing macrophages (Fig. 6C) 
and mast cells was identified as the pre- 
sumed site of pretreatment invasive tumor. 
Neither in situ carcinoma nor any intravas- 
cular tumor was found, and none of the 
20 lymph nodes removed contained any 
metastases but showed fibrosis suggestive of 
previous nodal involvement and downstaged 
disease (Fig. 6D and E). 



Multidisciplinary Review 2 

Despite a complete pathological tumor 
response, it was recommended the patient 
undergo irradiation of the right chest wall in 
view of the initial tumor size at presentation. 
The patient had elected to undergo a subse- 
quent contralateral prophylactic mastectomy 
with bilateral breast reconstruction at the 
same time (i.e., immediate breast recon- 
struction on the left side and delayed breast 
reconstruction on the right). Herceptin 
was continued for a minimum period of 
12 months and tamoxifen commenced as adju- 
vant systemic hormonal therapy. The option of 
ovarian suppression was discussed (patient of 
young age, though still nulliparous) . 

Discussion 

Though this 25-year-old patient had no fam- 
ily history of breast cancer, she was inad- 
equately assessed at the time of her initial 
presentation to a neighboring breast unit. 
There was failure to appreciate clinically that 
the patient had an extensive tumor extend- 
ing throughout much of the right breast. 
This had directly infiltrated the skin and 
led to the erroneous diagnosis of a seba- 
ceous cyst (1). No breast imaging had been 
undertaken, and some might omit any radio- 
logical investigation when there is a confi- 
dent clinical diagnosis of a skin lesion with 
no intraparenchymal abnormality. This case 
illustrates the importance of excluding the 
latter with appropriate imaging. This patient 
had a history of Wilm's tumor that was 
treated with chemotherapy (doxorubicin 
and ifosfamide) and radiotherapy. This 
potentially compromised both cardiac and 
renal function (nephrectomy), and a modi- 
fied neoadjuvant regimen was employed 
consisting of docetaxel and carboplatin 
together with Herceptin. 

The underlying rationale for neoadjuvant 
chemotherapy is based on several potential 
advantages and opportunities. These include 
improved overall survival, increased chance 
of breast preservation and assessment of 
individual tumor sensitivity to particular 
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chemotherapeutic agents, and eventual cor- 
relation of tumor response to long-term out- 
come (2,3). Neoadjuvant or primary 
chemotherapy was originally employed for 
management of inoperable, locally advanced 
cancers that could be rendered technically 
operable (4) . Neoadjuvant approaches have 
increasingly been advocated for operable 
breast cancers with the expectation of 
improved outcomes and possible breast con- 
servation (5,6). Though there is evidence of 
increased overall survival from preoperative 
chemotherapy in a rat model of breast can- 
cer, this has not translated into any clinical 



gains (2). A meta-analysis of neoadjuvant 
versus adjuvant systemic therapy for early- 
stage breast cancer reveals that overall and 
disease-free survival are comparable for the 
two schedules (7). If the act of surgery itself 
causes a systemic perturbation that can be 
offset by induction chemotherapy, this 
would provide biological underpinning for 
neoadjuvant therapy. Nonetheless, it is per- 
haps naive to assume that a modest shift in 
the timing of chemotherapy relative to sur- 
gery would have any significant clinical 
impact (2). There is some evidence that 
patients with a complete pathological 
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response to neoadjuvant chemotherapy have 
a more favorable longer-term outcome. 
However, only about 10% of patients achieve 
such a response and are difficult to identify 
prospectively (5,8). In an analysis of six ret- 
rospective case series of neoadjuvant chemo- 
therapy, a complete pathological response 
was observed among only 300 out of 2584 
patients with invasive ductal carcinoma (9). 

For patients with a large unifocal tumor, 
which is situated away from the nipple-areolar 
complex, neoadjuvant chemotherapy can 
downstage the tumor and permit breast con- 
servation (10,11). Clinical trials suggest this 
may be accomplished in 25% to 50% of cases 
that would otherwise have required mastec- 
tomy. Tumors do not necessarily shrink in a 
concentric manner in response to chemo- 
therapy. Even if no viable cancer cells 
remain at the site of the original tumor 
periphery, this zone may contain unstable 
epithelium that is prone to malignant 
change (12). Furthermore, tumor regression 
is difficult to assess radiologically, and clin- 
icoradiopathological correlation in the neo- 
adjuvant setting is generally poor (even with 
use of MRI). The NSABP B-18 trial random- 
ized patients between four cycles of 
doxorubicin and cyclophosphamide chemo- 
therapy given before or after surgery. Rates 
of local recurrence are higher following 
breast conservation postchemotherapy com- 
pared with primary breast-conserving sur- 
gery (15% and 7%, respectively) (13). This 
particular patient would not have been suit- 
able for breast-conserving surgery whatever 
the response to chemotherapy. Despite a 
complete pathological response, the tumor 
occupied much of the central portion of the 
breast, and the tissue in this area had to be 
excised at the time of surgery. 

Neoadjuvant chemotherapy allows serial 
core biopsies to be undertaken, which pro- 
vide potential information on pathological 
and molecular predictors of response. 
Together with imaging parameters, this ena- 
bles nonresponders to be identified early on 
and therapy changed accordingly. 

This patient opted to undergo a contrala- 
teral prophylactic mastectomy as a delayed 
procedure. Despite absence of any family 
history of breast cancer, this patient had a 



significant lifetime risk of developing a fur- 
ther contralateral breast cancer. As younger 
patients are being treated more successfully 
for breast cancer, they are living long enough 
to develop another cancer — whether this be a 
contralateral breast cancer or a de novo can- 
cer in the ipsilateral breast. The risk of a 
further malignancy is approximately 1% per 
year. If a patient is treated at the age of 
25 years for a breast cancer and survives for 
another 30 to 40 years, she will likely develop 
another breast cancer. 

The decision to undergo this contrala- 
teral prophylactic procedure influenced the 
timing of the ipsilateral breast reconstruc- 
tion. Moreover, the requirement for chest 
wall radiotherapy (based on initial tumor 
size) was a factor in the final surgical man- 
agement plan. The chance of severe capsu- 
lar contracture following irradiation of an 
implant (with a latissimus dorsi flap) is up to 
20% at four years (14). Women should 
be warned of this if they are likely to 
need postmastectomy radiotherapy. Some 
surgeons now prefer to delay definitive 
breast reconstruction until approximately 
12 months after radiotherapy. Skin-sparing 
mastectomy can be undertaken with inser- 
tion of a temporary tissue expander (subcu- 
taneous or submuscular) that remains for 
the duration of radiotherapy. Transposition 
of an autologous flap and insertion of a 
definitive implant can be carried out as a 
delayed procedure (15). There is a risk that 
the quality of the skin flaps may be compro- 
mised under these circumstances and an 
alternative option is to perform immediate 
breast reconstruction in all patients and per- 
form implant exchange in those cases 
affected by capsular contracture after radio- 
therapy. Increasing numbers of women are 
receiving postmastectomy radiotherapy, and 
this is often routine after neoadjuvant che- 
motherapy for a large primary tumor (with 
or without supraclavicular irradiation) (16). 

Trastuzumab or Herceptin is a human- 
ized recombinant monoclonal antibody that 
targets the HER2/neu receptor (17). This is 
expressed in normal and malignant breast 
epithelial cells, but overexpressed in 20% to 
30% of all breast cancers (18). In the pre- 
clinical studies, overexpression of the 
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HER2/neu oncogene results in increased 
rates of proliferation and a more tumori- 
genic phenotype in vivo with greater meta- 
static potential. Recent trials have shown that 
the use of Herceptin for one to two years 
following standard chemotherapy regimens 
in HER2-positive patients prolongs disease- 
free survival and reduces rates of relapse by 
up to 50% (19,20). The relative magnitude 
of gains from Herceptin is similar across all 
subgroups and there is less than a 20% 
chance that these benefits will be lost with 
more prolonged follow-up. There is com- 
pound cardiotoxicity from combined ther- 
apy with Herceptin and taxanes that should 
be sequenced when baseline LVEF is subop- 
timal. This patient received concomitant 
chemotherapy with docetaxel/carboplatin 
and Herceptin. Measurement of LVEF fell 
from 52% to 38% during treatment, and 
Herceptin was withheld temporarily until 
resumption of satisfactory left ventricular 
function. Cardiac function is particularly 
susceptible to the combination of an anthra- 
cycline, taxane, and herceptin. Current rec- 
ommendations are for combination of 
herceptin with the nonanthracycline compo- 
nent of chemotherapy (usually a taxane). 

This patient's repeat ER assay revealed an 
Allred score of 4/8. She was therefore eli- 
gible for hormonal treatment. Options for 
premenopausal women include both 
tamoxifen and ovarian suppression. A 
meta-analysis by the Early Breast Cancer 
Trialists Collaborative Group confirmed 
that the proportional benefits from tamox- 
ifen were similar in pre- and postmeno- 
pausal women, though the former are 
susceptible to a supraphysiological surge of 
estrogens secondary to competitive block- 
ade of the estrogen receptor (21). Tamox- 
ifen is additive to chemotherapy in 
premenopausal women (22). However, it 
remains unclear whether ovarian suppres- 
sion confers any additional benefits over 
and above the combined effects of chemo- 
therapy and tamoxifen. There is evidence 
that women under 35 years of age who 
become amenorrheic after chemotherapy 
have a better prognosis. Ovarian suppres- 
sion should probably be recommended 
after chemotherapy for the majority of 



higher-risk ER-positive premenopausal 
women under the age of 40 years. Most of 
these women will resume ovarian function 
after chemotherapy, while fewer than 50% 
of those over this age will do so. The use 
of LHRH agonists allows preservation 
of ovarian function and the possibility of 
subsequent conception (23). However, if 
the anticipated survival gains from ovarian 
suppression are modest, it is preferable to 
use tamoxifen alone in hormone-sensitive 
women. For those higher-risk women under 
35 years of age who do not become amenor- 
rheic (or whose menses resume) after 
chemotherapy, ovarian suppression is man- 
datory. Chemotherapy alone is insufficient 
for this group of patients. 



Related Cases 

Neoadjuvant chemotherapy — Case Studies 23, 
28, and 29 

Ovarian suppression — Case Studies 8 and 23 

Contralateral prophylactic mastectomy — 
Case Study 39 

Capsular con tracture — Case Studies 3 and 18 

Herceptin — Case Studies 8, 11, and 26 

Chest wall radiotherapy — Case Studies 2, 3, 
22, and 26 



Learning Points 

1. In patients with locally advanced or 
inflammatory breast cancers, neoadju- 
vant chemotherapy reduces tumor bur- 
den, thereby facilitating mastectomy. 
For patients with large tumors, the rate 
of breast-conserving surgery is increased 
with neoadjuvant chemotherapy. 

2. In theory, neoadjuvant chemotherapy 
might allow for the in vivo assessment 
of tumor response, enabling oncologists 
to tailor chemotherapy to achieve max- 
imum response. Several clinical trials 
are further evaluating this approach, 
but there is as yet no evidence that 
neoadjuvant chemotherapy results in 
improved survival. 
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CASE STUDY 28 



History 

A 46-year-old woman of Eastern European 
extraction was referred to the breast clinic 
with altered breast contour and dimpling of 
her right breast. The patient reported a 



lump in the right breast, which had been 
present for almost five years. She attributed 
this to an innate "structural" or anatomical 
abnormality, but the lump had increased in 
size during the preceding four weeks. There 
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was no associated nipple discharge, and the 
patient was otherwise well with no unusual 
back pain, cough, or weight loss. There was 
no family history of breast or ovarian cancer, 
and the patient had two children both of 
whom were breast-fed. She underwent 
menarche at the age of 12 years and had 
used the oral contraceptive pill for a brief 
period of six months prior to her first 
pregnancy. 

Clinical Findings 

There was an ill-defined mass in the lower 
outer quadrant of the right breast measuring 
approximately 3 cm. There was dimpling of 
the overlying skin and retraction of the right 
nipple. The mass was mobile on the chest wall 
and two enlarged hard nodes were palpable 
in the right axilla (E5) (Figs. 7 and 8A-C). 

Clinical Assessment 

Locally advanced clinical carcinoma of the 
right breast with nodal involvement. 

Investigations 

Mammography 

An irregular spiculate opacity was seen in the 
lower outer quadrant of the right breast 
measuring 30 mm in maximum diameter 
(R5) (Fig. 9AandB). 

Breast Ultrasound 

The sonographic correlate of this opacity 
was a 32-mm heterogeneous solid mass with 
a hypoechoic pattern (no acoustic enhance- 
ment or attenuation) (U5) (Fig. 10). Three 
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Figure 10 

nodes were seen in the right axilla measur- 
ing no more than 8 mm each. 

Core Biopsy 

Ultrasound-guided core biopsy of the right 
breast mass confirmed the clinical and radio- 
logical impression of malignancy with an 



invasive carcinoma (grade II, ER positive, 3 
HER2 negative) [Fig. HA (magnification 
lOx) and B (magnification 20x)]. Core 
biopsy of a right axillary node showed meta- 
static carcinoma (Fig. 11C). 

Diagnosis 

Locally advanced cancer of the right breast 
(T4bNl). 

Multidisciplinary Review 1 

Following multidisciplinary review, it was 
recommended that the patient undergo pri- 
mary chemotherapy within the NEOTANGO 
trial. She would require right mastectomy 
and axillary dissection after completion of 
chemotherapy together with irradiation of 
the chest wall and supraclavicular fossa. 
It was likely the patient would be rendered 
postmenopausal by chemotherapy (aged 
45 years) and be eligible for hormonal 
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therapy with tamoxifen for two to three years 
followed by an early switch to an aromatase 
inhibitor. 



Further Investigations 

Breast MRI 

Initial MRI examination revealed the tumor 
measuring 30 mm in maximum diameter, 
which corresponded to the mammographic 
and sonographic estimates. 

CT Chest/ Abdomen/ Pelvis 

No evidence of distant metastases. 

Treatment and Progress 

Chemotherapy was discussed with the patient 
both within the context of the NEOTANGO 
trial and standard regimens (see below). The 
patient was keen to participate in the trial 
and was provided with relevant information. 
Chemotherapy was commenced one week 
later. Following three cycles of Taxol, the 
tumor in the right breast had become softer 
but remained approximately 3 cm in size. 
The patient suffered mild nausea and arthral- 
gia (grade I) as side effects of treatment. A 
repeat MRI scan confirmed that the tumor 
had reduced in size to 22 mm and was 
unifocal. However, simultaneous ultrasound 
showed a persistent abnormality at the site of 
the original MRI lesion, suggesting that there 
had not been concentric shrinkage of the 
tumor. It was, therefore, reaffirmed that the 
patient should proceed to a right modified 
radical mastectomy (with level II axillary 
lymph node dissection) and would not be 
suitable for breast-conserving surgery. The 
patient underwent a skin sparing mastectomy 





Figure 12 



Figure 13 

and immediate reconstruction with latissimus 
dorsi flap and implant after completion of 
chemotherapy. At the time of operation, a 
modified periareolar incision was made to 
encompass the area of skin dimpling just 
lateral to the nipple (Figs. 12 and 13). The 
patient made an excellent recovery and 
was discharged home on the fifth postopera- 
tive day. 

Definitive Histology 

This revealed significant residual invasive 
ductal carcinoma, measuring at least 
50 mm and extending to the deep surface 
of the nipple. There was a central area of 
sclerosis consistent with a chemotherapy 
response (<50%) (Fig. 14A and B). No def- 
inite lymphovascular invasion was seen, and 
focal perineural invasion was present. Four 
out of 14 lymph nodes contained metastatic 
carcinoma (Fig. 14C). 

Multidisciplinary Review 2 

Following further multidisciplinary review, it 
was recommended the patient be prescribed 
tamoxifen as adjuvant systemic hormonal 
therapy and be offered ovarian suppression. 
She would receive irradiation of the chest 
wall and supraclavicular fossa as part of the 
neoadjuvant protocol (>4 nodes positive). 

Treatment and Progress 

The patient proceeded to laparoscopic bilat- 
eral salpingo-oophorectomy five weeks fol- 
lowing mastectomy. There was no evidence 
of any intra-abdominal nor pelvic malignancy 
at the time of laparoscopic exploration. A 
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Figure 14 



course of radiotherapy to the chest wall and 
supraclavicular fossa followed shortly thereaf- 
ter, and hormonal therapy was completed 
with tamoxifen for five years. The patient 
had an excellent cosmetic result three months 
following completion of radiotherapy (Fig. 15A 
andB). 

Discussion 

This relatively young patient presented with 
a locally advanced breast cancer with histo- 



logically confirmed nodal involvement. 
Locally advanced tumors encompass those 
that exceed 5 cm in size or that involve the 
skin or chest wall (T3 or T4) . This classifica- 
tion also includes patients with fixed (N2 or 
N3) axillary nodes but not supraclavicular 
nodal disease. Approximately 20% to 30% of 
all breast cancer patients have locally 
advanced disease at the time of presentation, 
though this figure is falling with heightened 
public awareness and screening programs. 
Indeed, among women who undergo regular 
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screening, fewer than 5% are diagnosed with 
locally advanced disease (1). Single modality 
therapies in the past yielded poor results 
with five-year survival rates from surgery 
and radiotherapy alone of 41% and 29%, 
respectively (2) . This group of patients are 
now managed with a combination of surgery, 
radiotherapy, and systemic therapy (3). 
These patients are likely to have dissemi- 
nated micrometastatic disease at the time 
of presentation, and primary chemotherapy 
is a more rationale approach and has 
improved outcomes significantly. Younger 
patients (<50 years) usually have induction 
chemotherapy irrespective of hormone 
receptor status. Preoperative chemotherapy 
reduces tumor volume that can facilitate 
subsequent surgical excision. In selected 
cases, breast conservation surgery rather 
than mastectomy may be feasible (4), but 
often mastectomy is indicated based on ini- 
tial tumor size, location, and involvement 
of skin and/or chest wall musculature. 
These patients are at greater risk of local 
recurrence, which is minimized by mastectomy 
and irradiation of the chest wall. Radiother- 
apy has been combined with chemotherapy 
for more than 50 years, and all trials have 
shown that postmastectomy radiotherapy 
reduces the proportional risk of local failure 
by two-thirds to three-quarters (5). Most of 
this effect is seen in the first five years, and a 
recent meta-analysis by the EBCTCG con- 
firms that for women with node-positive dis- 
ease, there is also a mortality gain of 5.4% at 
15 years (6). Furthermore, for patients with 
>4 nodes positive, the incidence of supra- 
clavicular failure is sufficiently high to recom- 
mend routine irradiation of the supra- 
clavicular fossa in this group. For those with 
one to three positive nodes, it remains 
unclear whether supraclavicular irradiation 
is justified, and this issue is being addressed 
in the ongoing SUPREMO study (7). 

Patients with locally advanced and inflam- 
matory cancers will often be given chest wall 
and supraclavicular irradiation after mastec- 
tomy. However, for less-advanced tumors, the 
extent of nodal involvement prechemother- 
apy may be unclear; core biopsy or sentinel 
lymph node biopsy may confirm that at least 



one node is positive. This may be insufficient 
to warrant either chest wall radiotherapy or 
supraclavicular fossa irradiation in some 
patients with T1/T2 tumors. Nodal down- 
staging can occur following neoadjuvant che- 
motherapy, and sometimes it is possible to 
discern pathologically those nodes that pre- 
viously were "positive" but no longer contain 
viable tumor. This patient was offered pri- 
mary chemotherapy within the NEOTANGO 
trial, which is a four-arm randomization to a 
preoperative schedule of sequential epirubi- 
cin, cyclophosphamide, and paclitaxel with 
or without gemcitabine (Table 1). She was 
given the option of having a standard neo- 
adjuvant regimen (EC/docetaxel or FEC/ 
docetaxel) but opted for trial entry. Patients 
who have operable tumors who failed to 
respond to an anthracycline-based regimen 
and/or taxanes can undergo immediate 
mastectomy. For those patients with inoper- 
able tumors who do not respond to induc- 
tion systemic therapy, primary radiotherapy 
is an option. It is important that patients are 
provided with adequate verbal information 
that can be supplemented with leaflets. 
Patients should understand why they are 
being offered primary chemotherapy, partic- 
ularly when breast conservation surgery is 
improbable whatever the response to induc- 
tion chemotherapy. 

At the age of 46 years, it is likely that this 
patient would be rendered postmenopausal 
by chemotherapy. She would, therefore, be 
eligible for treatment with an aromatase 
inhibitor as part of systemic adjuvant hor- 
monal therapy (ER-positive tumor). 



Table 1 NEOTANGO Trial Schema 

ARM Al 4 cycles EC Followed by 4 cycles 

Paclitaxel 

ARM A2 4 cycles Paclitaxel Followed by 4 cycles 

EC 

ARM Bl 4 cycles EC Followed by 4 cycles 

Paclitaxel + 
Gemcitabine 

ARM B2 4 cycles Paclitaxel Followed by 4 cycles 
+ Gemcitabine EC 

Abbreviations: E, epirubicin; C, cyclophosphamide. 
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Related Cases 

Locally advanced tumors — Case Studies 27, 
30, and 31 

Neoadjuvant chemotherapy — Case Studies 27 
and 29 

Aromatase inhibitors — Case Studies 1, 8, 9, 
10, 19, and 22 

Supraclavicular irradiation — Case Studies 2 
and 22 

Learning Points 



1. 



2. 



3. 



In patients with locally advanced breast 
cancers, preoperative chemotherapy 
reduces tumor burden, thereby facilitat- 
ing mastectomy. 

Even though locally advanced tumors 
are often downstaged following preop- 
erative chemotherapy, these patients 
should still receive postmastectomy 
radiotherapy to minimize the risk of 
locoregional recurrence. 
In some patients with locally advanced 
breast cancer, preoperative chemother- 
apy might result in a substantial reduc- 
tion in tumor burden, making breast- 
conserving surgery feasible. However, 
these patients will have a significantly 
greater risk of local recurrence, when 



compared to patients who undergo 
breast-conserving surgery followed by 
adjuvant chemotherapy. 
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Part II: Breast Conservation Surgery 
Postchemotherapy 



CASE STUDY 29 



History 

A 51-year-old woman presented with a two- 
month history of a lump in the left breast. 
She noticed this shortly after sustaining mild 
trauma to the breast after a fall. There was 
no bruising of the breast at the time, but she 
became aware of the lump immediately 
afterward. The lump was nontender and 
there was no associated nipple discharge. 



The patient had no previous breast prob- 
lems and had not yet undergone a first 
round screening mammogram in the NHS 
program. There was neither family history of 
breast nor ovarian cancer. She had two chil- 
dren (3 pregnancies) both of whom were 
breast-fed and gave birth to her eldest child 
at the age of 25 years. The oral contraceptive 
pill had been used for a cumulative period of 
10 years both before and after pregnancy. 
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Figure 16 



Clinical Findings 

There was a large mobile mass in the lower 
outer quadrant of the left breast, which was 
firm and quite hard on palpation (E5). It 
measured at least 5 to 6 cm clinically and was 
associated with distortion of the outer aspect 
of the breast, but no erythema or peau 
d'orange. There was palpable left axillary 
lymphadenopathy. Some minor bruising 
was evident overlying the mass (Fig. 16). 



Clinical Assessment 

Large clinical carcinoma of the left breast. 

Investigations 

Mammography 

Bilateral mammography showed a well-cir- 
cumscribed 5-cm opacity in the lower outer 
quadrant of the left breast at the level of the 
nipple (right side normal) (R4/5) (Fig. 17A 
and B). 

Breast and Axillary Ultrasound 

The mammographic opacity corresponded 
to a heterogeneous mass measuring 52 mm 
in maximum dimension with areas of 
enhanced vascularity (Fig. 18A). A 2-cm 
node was seen in the left axilla with focal 
cortical thickening. The overall radiological 
appearances were suspicious for carcinoma 
(U5) (Fig. 18B). 




Figure 17 




Figure 18 
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Figure 19 



Core Biopsy 

Image-guided core biopsy (14-gauge needle) 
of the breast mass confirmed an invasive car- 
cinoma (grade III, ER/PR negative) [Fig. 19A 
(low power) and B (high power)]. Biopsy of 
the left axillary node showed reactive changes 
only (lymphoid hyperplasia) . 



Diagnosis 

Early-stage left breast cancer (T3N1). 



breasts, liver ultrasound, bone scan, and 
HER2 status. These were considered appro- 
priate in view of the primary tumor size 
at presentation (no evidence of nodal 
involvement) . 



1. 



2. 
3. 

4. 



Breast MRI — this confirmed that lesion 

in the lower outer quadrant of the left 

breast was unifocal 

Liver ultrasound — normal 

Isotope bone scan — normal 

HER2 status — negative 
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Multidisciplinary Review 1 

Following multidisciplinary review, it was 
recommended that the patient be managed 
with neoadjuvant chemotherapy that might 
downstage the tumor permitting breast con- 
servation at a later stage. Though the tumor 
measured up to 5 cm on imaging, it 
appeared unifocal and away from the nipple- 
areolar complex. The patient was very keen 
to preserve her breast and avoid mastectomy 
if possible. A final decision on surgical man- 
agement would be made after assessment of 
response to chemotherapy. Despite a nega- 
tive axillary node core biopsy, sentinel lymph 
node biopsy was not advised prechemother- 
apy due to primary tumor size (5 cm). The 
patient would therefore undergo axillary 
lymph node dissection at the time of defin- 
itive surgery irrespective of breast conserva- 
tion or mastectomy. 

Further investigations were requested 
including an MRI examination of the 



Treatment and Progress 

The patient proceeded with four cycles of 
epirubicin/cyclophosphamide (EC) fol- 
lowed by four cycles of taxotere, which 
were well tolerated (see Appendix III). 
After six cycles of chemotherapy, there had 
been an excellent clinical response with no 
obviously palpable tumor in the left breast 
and no axillary lymphadenopathy. Repeat 
imaging at this stage with ultrasound con- 
firmed the impression of a dramatic clinical 
response and showed a residual tumor focus 
measuring 7 mm. A coil was inserted for 
future reference to identify the site of the 
original tumor in the event of breast conser- 
vation surgery. At subsequent surgical 
review, the tumor was now deemed amena- 
ble to a guidewire localized wide local exci- 
sion. The residual tumor (and coil) lay more 
than 2 cm from the nipple-areolar complex, 
and there were no areas of skin dimpling or 
alteration of breast contour. 
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Left 




Figure 20 

The patient underwent a left quadrantic 
style resection with removal of the axillary 
nodes (level II dissection) in continuity with 
the breast excision (single radial incision). 
At the time of operation, there was no mac- 
roscopic evidence of any tumor, and a wide 
area of tissue around tip of the wire was 
excised down to the pectoral serratus ante- 
rior fascia (Fig. 20) . A specimen radiograph 
confirmed a satisfactory margin of tissue 
around the wire tip (about 2 cm) together 
with the presence of the coil. The patient 
made an uneventful postoperative recovery 
and required aspiration of seroma from the 
left axilla on two occasions. 



Definitive Histology 

There was no evidence of any residual tumor 
(invasive or in situ) in the breast excision 
specimen, and all 16 nodes retrieved were 
free of metastases. There was evidence of 
reactive stromal changes and collections of 
foamy macrophages consistent with tumor 
response to induction chemotherapy 
[Fig. 21A-C (magnification 20x)]. This area 
of tissue did not reach the radial margins of 
the excised specimen, but was present at 
the deep margin. Moreover, there was 
no evidence of any previous metastases 
within any of the lymph nodes [Fig. 22 
(magnification 40x)]. Therefore, a complete 
pathological response had occurred in a 
tumor initially measuring in excess of 5 cm. 

Treatment and Progress 

The patient received radiotherapy to the 
breast but no further systemic therapy in 
view of having a "triple negative tumor" 
(hormone receptor negative and HER2/ 
neu negative) . A follow-up mammogram 
at 12 months revealed no evidence of 
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Figure 22 

recurrent disease (Fig. 23A and B) and the 
patient had a very good cosmetic result with 
an inconspicuous scar in the lateral aspect of 
the left breast (Fig. 24) . 

Discussion 

A lump that turns out to be a breast cancer 
may be noticed by a patient following an 
episode of trauma to the breast. Patients 
often erroneously conclude that trauma has 
a causative role in development of the breast 
cancer; this is not the case and the bruising 
and discomfort associated with the trauma 
draw the patient's attention to the lump that 
has often been present for some time. 

This patient had a large T3 cancer located 
in the lower outer quadrant of the left breast 
away from the nipple-areolar complex. She 
was very keen to preserve her breast at 
the outset, and downstaging with preopera- 
tive chemotherapy was the desired objective. 
The tumor was too large initially for breast- 
conserving surgery and imaging confirmed 
the lesion to be unifocal. Neoadjuvant chemo- 




Figure 24 

therapy increases rates of breast conservation 
and is the only clear benefit of primary 
versus adjuvant chemotherapy after almost 
25 years of managing patients with upfront 
systemic treatments. Makris and colleagues 
reported a decrease in rates of mastectomy 
from 22% to 11% after neoadjuvant chemo- 
therapy (1). Rates of subsequent mastectomy 
are generally reduced by 25% to 50% after 
induction chemotherapy, which is associated 
with response rates of 80% to 90% (2). This 
patient had a dramatic clinical response to a 
standard preoperative regimen (4 cycles of 
epirubicin and cyclophosphamide followed 
by 4 cycles of taxotere), with residual tumor 
measuring less than 1 cm radiologically after 
six cycles. Despite initial placement of a coil 
at the site of the tumor and re-excision of 
positive margins when indicated, rates of 
local recurrence remain higher when 
breast-conserving surgery follows rather 
than precedes chemotherapy (3). Tumor 
regression may be "honeycombed" rather 
than concentric with viable tumor cells 
remaining some distance from the residual 
tumor (corresponding to the periphery of 
the original tumor) (4). 




Figure 23 
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This patient had a complete pathological 
tumor response with no evidence of any 
residual invasive or noninvasive disease. 
Though a complete pathological response 
appears to be associated with a better clinical 
outcome, there remain uncertainties about 
the longer-term prognosis of patients receiv- 
ing breast conservation surgery after neo- 
adjuvant chemotherapy. Though initial 
response rates for neoadjuvant chemother- 
apy exceed 80%, clinical response rates are 
in general poorly correlated with disease- 
free and overall survival (5,6). It is now 
acknowledged that local recurrence can act 
as a determinant of distant metastases and 
adversely affect overall survival (7). It is 
essential that women receive fully informed 
consent when being offered breast- 
conserving surgery after a course of primary 
chemotherapy — particularly if there is a poor 
response or concerns about the true extent 
of disease based on ultrasound, CT, or MRI 
of the breast. When there is residual tumor 
present, mastectomy must be considered 
when margins would remain compromised 
after re-excision or there is multifocal dis- 
ease in the excision specimen. The optimal 
regimen for neoadjuvant chemotherapy 
remains to be determined, but usually con- 
tains an anthracycline and a taxane — in this 
case epirubicin and taxotere. Other sched- 
ules include 

1. 5-Fluorouracil, epirubicin, cyclophos- 
phamide (FEC) x 4 cycles + weekly 
paclitaxel x 12 

2. Adriamycin and docetaxel (AT) x 4 
cycles 

3. Adriamycin and cyclophosphamide 
(AC) x 4 cycles + weekly paclitaxel x 
12 cycles 

The use of epirubucin rather than doxor- 
ubucin is associated with less cardiotoxicity 
and fewer gastrointestinal symptoms such as 
nausea and vomiting. This allows for an 
escalation of dose for epirubicin, which 
may have advantages in the neoadjuvant set- 
ting. Epirubucin is more commonly 
employed in Europe and the preferred choice 
of anthracycline. Preoperative EC-taxotere is 
a popular off-trial neoadjuvant schedule that 
is similar to the American NSABP B-27 study 



of preoperative AC-docetaxel (switch of 
anthracycline only) (6). 

New treatment strategies must focus on 
achieving complete pathological response in 
a much higher proportion of patients (8). 
Neoadjuvant schedules incorporating both 
chemotherapy and Herceptin have shown 
promising results in respect of complete 
pathological response rates, which appear 
higher among ER-negative patients. How- 
ever, within the large NSABP B-27 study, 
increased rates of pathological response 
were not associated with improved overall 
survival (6). Though identification of this 
group will allow amended regimens with 
shorter courses of treatment and perhaps 
reduced dosages of chemotherapeutic 
agents, complete pathological response 
may not be the best way of tailoring treat- 
ments. Multivariate models incorporating 
tumor size, proliferative indices (Ki67), 
and ER can help predict those patients 
who will relapse and may benefit from che- 
motherapy. Moreover, molecular profiling 
of tumors with assessment of changes in 
gene expression over a two-week period 
may identify short-term predictors of lon- 
ger-term outcomes. There is some evidence 
that neoadjuvant chemotherapy may cause 
differential downstaging between sentinel 
and nonsentinel lymph nodes (9). For this 
reason, it has been argued that sentinel 
lymph node biopsy should be undertaken 
prior to commencing chemotherapy to min- 
imize the risk of a false-negative result (this 
would occur if the sentinel node responded 
to chemotherapy but not the nonsentinel 
nodes). This patient's tumor size precluded 
sentinel lymph node biopsy (>5 cm), and a 
formal axillary dissection was carried out at 
the time of surgery (previous axillary node 
core biopsy revealed reactive changes only) . 

When the sentinel lymph node biopsy is 
positive prior to chemotherapy, there is no 
quantification of metastatic load in the 
regional nodes. If these are subsequently 
downstaged by chemotherapy, it remains 
unclear whether the patient falls into nodal 
category 1 to 3 or > 4 nodes, (the latter 
would receive chest wall radiotherapy after 
mastectomy and supraclavicular irradiation). 
Of course, some patients will receive 



164 



CHAPTER 8 



postmastectomy radiotherapy based on pri- 
mary tumor size, grade, and status of the 
deep margin. It is customary to consider that 
the nodal status at presentation is relevant to 
prognosis and decisions on adjuvant radio- 
therapy. However, when nodes are down- 
staged by chemotherapy (in 30-40% of 
cases), then patients may be rendered 
node negative and could avoid full axillary 
dissection when sentinel node biopsy is car- 
ried out postchemotherapy. Identification 
rates are between 72% and 100% in these 
circumstances and the overall false-negative 
rate using a meta-analysis with a pooled esti- 
mate is 12% (10). This figure is similar to 
conventional sentinel node biopsy (9%). 
When nodes are positive before neoadjuvant 
chemotherapy, the false negative rate for 
sentinel lymph node biopsy after chemother- 
apy is 25%. 

Within the Cambridge Breast Unit, sen- 
tinel node biopsy is undertaken prechemo- 
therapy. This provides accurate nodal 
staging before neoadjuvant chemotherapy 
and helps decision making for radiotherapy. 
It is helpful if the result is negative, but 
negative nodes on completion axillary dis- 
section after neoadjuvant chemotherapy and 
a prior positive sentinel node biopsy are of 
uncertain significance. It is unclear whether 
only the sentinel node was originally 
involved or further nodes that have subse- 
quently been downstaged. Those in favor of 
sentinel node biopsy after induction chemo- 
therapy maintain that this will spare axillary 
dissection in up to 40% of patients because 
of downstaging (10). 

Related Cases 

Breast conservation surgery before chemo- 
therapy — Case Studies 8 and 11 

Neoadjuvant chemotherapy — Case Studies 23, 
27, and 28 

Sentinel node biopsy before neoadjuvant 
chemotherapy — Case Studies 27 and 28 

Learning Points 

1. Preoperative chemotherapy decreases 
mastectomy rates. However, breast con- 
servation following preoperative chemo- 



therapy might be associated with a 
greater risk of local recurrence. 
2. A pathological complete response 
(pCR) following preoperative chemo- 
therapy is associated with improved sur- 
vival rates. However, this improved 
survival might possibly be attributed to 
more favorable tumor biology (among 
patients who experience pCR) rather 
than to the preoperative chemotherapy 
itself. 
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Part I: Mastectomy After Primary 
Endocrine Therapy 

CASE STUDY 30 



History 

A 71-year-old woman presented with a two- 
month history of a lump in the right breast 
associated with altered breast contour and 
skin dimpling. There was no nipple discharge 
and the patient had no previous breast prob- 
lems. She had undergone a screening mam- 
mogram several years earlier that was 
reported as normal. The patient had no fam- 
ily history of breast or ovarian cancer and had 
two children (eldest aged 40 years). She had 
used hormone replacement therapy for a 
brief period of two months only. 

Clinical Findings 

Examination revealed an ill-defined mass in 
the upper outer quadrant of the right breast, 
associated with alteration in contour of the 
breast laterally. There was overt skin dim- 
pling but no evidence of infiltration or ulcer- 
ation of the skin. A firm nonmobile node was 
palpable in the right axilla (E5) (Fig. 1). 



Right 



Left 




Clinical Assessment 

Locally advanced right breast cancer with 
probable nodal involvement. 

Investigations 

Mammography 

This revealed a spiculated mass lesion in the 
lower outer quadrant of the right breast mea- 
suring 35 mm in maximum diameter with the 
appearances of a carcinoma (Fig. 2A, B). 

Breast Ultrasound 

The sonographic correlate of this mammo- 
graphic abnormality was a 25- mm hypoechoic 
mass lesion with posterior attenuation (U5) 




Figure 1 



Figure 2 
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Figure 3 



(Fig. 3A). Ultrasound examination of the 
right axilla confirmed the clinical impression 
of malignant adenopathy (Fig. 3B) . 

Core Biopsy 

Ultrasound-guided core biopsy (16-gauge nee- 
dle) of the right breast mass confirmed the 
clinical and radiological impression of malig- 
nancy and showed an invasive ductal carci- 
noma (grade II, ER positive, HER2 negative) 
[Fig. 4A (low power), B, C (high power)]. 

Diagnosis 

Locally advanced right breast cancer (T4cNl) . 

Multidisciplinary Review 1 

It was recommended that the patient 
undergo primary endocrine treatment for a 
period of four months followed by a right 
mastectomy and axillary surgery. Ultrasound 
and possible core biopsy of the right axillary 
nodes were arranged to determine the 
pathological node status. In the event of a 
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positive axillary node core biopsy, the 
patient would proceed to a right axillary 
lymph node dissection (rather than sentinel 
lymph node biopsy) . 

Further Investigations 

Core Biopsy Right Axillary Node 

Metastatic carcinoma was present in a clini- 
cally suspicious right axillary node [Fig. 5A 
(low power) , B (high power) ] . 

CT Chest/ Abdomen/ Pelvis 

No evidence of visceral metastases. 

Bone Scan 

No evidence of bony metastases. 

Treatment and Progress 

The patient had a strongly ER-positive tumor 
(8/8) and received primary endocrine 




Figure 6 



treatment within the context of the MONET 
study, which randomizes patients to either 
four months of exemestane or four months 
of tamoxifen as a preoperative schedule. She 
subsequently proceeded to a right modified 
radical mastectomy with a level II axillary 
lymph node dissection exactly four months 
after initial presentation. A wide ellipse of 
skin was removed to incorporate skin over- 
lying the tumor and the area of breast dis- 
tortion (Fig. 6). 


















Figure 5 



Definitive Histology 

This showed a grade III invasive ductal car- 
cinoma measuring 35 mm in maximum 
diameter with associated DCIS. There was 
no lymphovascular invasion but perineural 
invasion was noted (Fig. 7A). Five out of 18 
nodes harvested contained metastatic carci- 
noma and there was evidence of extra- 
capsular spread around one of the nodes 
[Fig. 7B, C (magnification 5x), D (magnifi- 
cation 10x)]. 

Discussion 

This 74-year-old patient had a locally 
advanced right breast cancer that was tech- 
nically operable at presentation. Studies of 
primary endocrine treatment for locally 
advanced breast cancers have focused on 
hormonal manipulation as an alternative to 
surgery rather than as neoadjuvant therapy. 
These studies often involved elderly patients 
who were unfit for surgery, and the aim of 
treatment was to control the tumor locally 
without surgical intervention using relatively 
nontoxic agents. Tamoxifen was initially 
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Figure 7 



used as primary endocrine therapy for this 
group of patients with randomization to 
either tamoxifen alone or surgery (with or 
without adjuvant tamoxifen) (1,2). A semi- 
nal study involving almost 400 patients 
randomized women over 70 years of age 
with operable breast cancer to either tamox- 
ifen alone (40 mg) or tamoxifen followed by 
appropriate surgery (breast conservation 
or mastectomy). At a median follow-up of 
34 months, rates of local failure were higher 
in the tamoxifen-only group compared with 
those undergoing subsequent surgery (35% vs. 
20.5%) (1). Other studies have also reported 
higher local relapse rates in the tamoxifen- 
only group, particularly with longer follow-up 
(25-80%). However, no differences in overall 
survival were apparent for primary endocrine 
treatment versus surgery or combined treat- 
ment. The GRETA trial randomized elderly 
patients with hormone receptor-positive 
breast cancer to either tamoxifen alone (235 
patients) or surgery followed by tamoxifen 



(239 patients). The overall response rate was 
41.6% (complete clinical response rate 9.2%; 
partial clinical response rate 32.4%) and 
median duration of response 19 months. At a 
median follow-up of 80 months, more than 
half the patients had died, but there was no 
difference in overall or breast cancer-survival. 
Local failure rates were fourfold higher in the 
tamoxifen-only group (2). 

These early studies of tamoxifen as pri- 
mary endocrine therapy confirmed this to be 
an acceptable management option in 
selected patients, especially those considered 
unfit for surgery. More recent studies have 
addressed the specific issue of neoadjuvant 
endocrine therapy in which a preoperative 
treatment schedule with a hormonal agent 
forms a component of a planned, multimo- 
dality management strategy. Aromatase 
inhibitors have been compared with tamox- 
ifen in trials of neoadjuvant hormonal ther- 
apy and appear superior both in terms of 
clinical response rates and eligibility for 
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breast conservation surgery (3-5). The 
MONET study compares tamoxifen with 
exemestane in a four-month preoperative 
schedule. Though the possibility of breast- 
conserving surgery is a potential advantage 
of neoadjuvant endocrine treatment, some 
patients will require mastectomy whatever 
the tumor response. The case described 
herein was borderline for breast conserva- 
tion; there was extensive skin tethering with 
alteration of breast contour. Nonetheless, 
the initial tumor size was <5 cm and the 
main tumor mass was not in proximity to the 
nipple. 

It may be feasible to omit surgery in 
elderly patients who constitute a high anes- 
thetic risk when there has been a good 
clinical/radiological response to primary 
endocrine treatment. However, optimal 
management incorporates surgical excision 
after a three- to four-month period of hor- 
monal treatment. This strategy will minimize 
potential problems with local failure in the 
longer term. 

Patients should undergo sonographic 
assessment of the axilla and any suspicious 
nodes biopsied. Those patients who are 
node negative on clinical and ultrasound 
assessment can proceed to sentinel lymph 
node biopsy prior to commencement of 
neoadjuvant endocrine treatment; for those 
patients who are less fit, a decision can be 
made on whether to perform a level I or II 
axillary dissection at the time of surgery 
based on primary tumor characteristics. It 
is difficult to justify an additional surgical 
procedure (and general anesthetic) in this 
group of older women. 

Patients undergoing initial endocrine 
treatment must be closely monitored and 
proceed to immediate surgery if there are 
signs of clinical progression. A second-line 
hormonal agent can be used if the patient is 
unfit for surgery. Neoadjuvant endocrine 
treatment may be an appropriate manage- 
ment option for younger premenopausal 
women with ER/PR-positive tumors who 
are either unfit or unwilling to undergo 
neoadjuvant chemotherapy. An aromatase 
inhibitor could in theory be combined with 
an LHRH analogue in this setting to max- 
imize response rates and clinical outcomes. 



Related Cases 

Primary endocrine treatment — Case Studies 
31, 32, and 33 

Locally advanced breast cancer — Case Studies 
27, 28, 29, and 31 

Learning Points 

1. There are several ongoing clinical trials 
comparing the use of pre- and post- 
operative endocrine therapy. To date, 
there is no evidence that preoperative 
endocrine therapy is associated with a 
survival advantage. 

2. Preoperative endocrine therapy takes 
longer to achieve an objective response 
(3-6 months) than preoperative chemo- 
therapy (2-3 months). 

3. In patients with ER-positive tumors, pre- 
operative endocrine therapy results in 
an objective response rate of about 70%, 
but it generally takes at least three 
months to achieve a response. 

4. Preoperative endocrine therapy has 
fewer side effects than preoperative che- 
motherapy. Additionally, the endocrine 
therapy can be continued during the 
perioperative period. 
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CASE STUDY 31 



History 

A 57-year-old woman was recalled from rou- 
tine screening mammography with a large 
clinical carcinoma of the left breast. The 
patient suffered from schizophrenia and 
lived in a nursing home. On direct question- 
ing, the lesion in the left breast had been 
present for several months and had recently 
become ulcerated and malodorous. The 
patient reported no nipple discharge and 
though she had lost some weight over the 
preceding few months, there was no history 
of any unusual cough or back pain. There 
was no family history of breast cancer and 
the patient was nulliparous with no prior 
usage of either the oral contraceptive pill 
or hormone replacement therapy. 

Clinical Findings 

There was a large diffuse tumor involving 
predominantly the lower outer quadrant of 
the left breast. The tumor measured at least 
5 cm clinically and was associated with 
indrawing of the nipple and general contrac- 
ture of the breast. A minor degree of ulcer- 



ation and infection was present close to the 
nipple. There was no axillary lymphadenop- 
athy and no hepar (E5) (Fig. 8A and B). 

Clinical Assessment 

Locally advanced left breast cancer present- 
ing through the screening program. 

Investigations 

Mammography 

Mammography was not feasible due to the 
bulky nature of the tumor and ulceration 
(patient referred directly from the screening 
service without mammography being under- 
taken) . 

Breast Ultrasound 

The size of the tumor precluded accurate 
sonographic measurement (U5) (Fig. 9). 

Core Biopsy 

Freehand core biopsy of the large left breast 
mass confirmed an invasive lobular carcinoma 




Figure 8 
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(grade II) [Fig. 10A (magnification 20x)]. 
This stained positively for ER [Fig. 10B (mag- 
nification 20x)]. 



Diagnosis 

Locally advanced left breast cancer (T4cN0) . 
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Figure 10 



Multidisciplinary Review 1 

Following multidisciplinary discussion, it was 
recommended that the patient be com- 
menced on letrozole as primary endocrine 
treatment. Though technically inoperable at 
the time of presentation, it was anticipated 
that the tumor would become amenable to 
surgery at a future date. 



Treatment and Progress 

The patient commenced primary endocrine 
treatment and was monitored three monthly 
in the breast clinic. It was apparent that the 
patient was not keen on any form of surgical 
intervention, whatever the subsequent 
response of the tumor to endocrine treat- 
ment. Upon review after three months, the 
tumor measured approximately 40 mm in 
maximum diameter with the impression of a 
partial response. Letrozole was continued 
and calcium and vitamin D supplements 
commenced to prevent bone attrition 
(bone density scan not undertaken). It is 
anticipated this patient will undergo mastec- 
tomy at an appropriate juncture. 



Discussion 

In the absence of bony metastases, large 
locally advanced breast cancers are usually 
painless and do not interfere with a patient's 
daily activities. Referral for a medical opin- 
ion is often prompted by the offensive odor 
from secondary infection of an ulcerated, 
fungating lesion. Occasionally troublesome 
bleeding from an exophytic tumor causes a 
patient to seek medical attention. 

Breast screening is futile when a patient 
presents with a clinically advanced lesion. 
There is now much greater public awareness 
of breast cancer within the general popula- 
tion, but sometimes there is an element of 
denial and patients may fear being told a 
growth is malignant. This patient had a his- 
tory of mental illness and curiously lived in a 
nursing home. It is perhaps odd that her 
carers had not noticed the breast cancer at 
an earlier stage, which was eventually picked 
up by radiographers at the time of attendance 
for routine breast screening. 
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This patient's tumor was technically inop- 
erable and fixed to the underlying chest wall. 
It was anticipated that surgical resection 
would be possible after downstaging with 
primary endocrine therapy. As the patient 
was relatively young without evidence of dis- 
tant metastases, local control of disease was 
important. It was unlikely that sequential 
endocrine therapy would adequately control 
the tumor in the longer term and specific 
locoregional treatment would be necessary. 

By analogy with neoadjuvant chemother- 
apy, hormonal treatment can be used preop- 
eratively with the intention of downstaging 
tumors (1-3). This may render inoperable 
tumors operable and permit breast conserva- 
tion in patients who might otherwise require 
mastectomy (4,5). Hormonal therapies are 
less toxic and potential side effects of che- 
motherapy can be avoided in elderly patients 
and those with a poor performance status. 
This particular patient was relatively young 
and physically fit, but her schizophrenia was 
considered a relative contraindication to 
chemotherapy. Interestingly, patients with 
hormone receptor-positive disease are less 
likely to achieve a complete pathological 
response from the preoperative chemother- 
apy schedule (6). The aromatase inhibitors 
have consistently outperformed tamoxifen in 
the neoadjuvant setting, when endpoints 
include not only response rates but also 
breast conservation rates. 

In a study of patients with hormonally 
responsive locally advanced and inoperable 
breast cancer, letrozole (2.5 mg/day) admin- 
istered as a preoperative schedule for four 
months yielded significantly better response 
rates compared with tamoxifen (20 mg/day) 
given over a similar period (55% vs. 36%, 
p < 0.001) (7). A significantly higher pro- 
portion in the letrozole group was suitable 
for breast conservation after induction hor- 
monal treatment (45% vs. 35%, p < 0.022). 
The IMPACT study (Immediate Preopera- 
tive Arimidex, Tamoxifen or Combined 
with Tamoxifen) randomized patients to a 
three-month preoperative schedule of anas- 
trozole, tamoxifen, or a combination of the 
two. There was no statistically significant 



difference in response rates (37.2%, 36.1%, 
and 39.4%,), though anastrozole was more 
effective at downstaging tumors to permit 
breast-conserving surgery according to sur- 
geon assessment (8). Therefore, letrozole is 
associated with higher response rates in the 
neoadjuvant setting (55% vs. 37.2%), and in 
vitro studies suggest that letrozole is more 
than 10-fold potent than anastrozole at 
inhibiting aromatization. Moreover, letro- 
zole induces a more profound decrease in 
whole body aromatization and levels of 
plasma estrogen in postmenopausal breast 
cancer patients than anastrozole (9). For 
patients with locally advanced tumors, 
which demonstrate relatively rapid clinical 
progression or are bleeding, radiotherapy 
may help with local control until hormonal 
therapies have taken effect (2-3 months) . 

Related Cases 

Primary endocrine treatment — Case Studies 
30, 32, and 33 

Locally advanced breast cancer — Case Studies 
27, 28, 29, and 30 



Learning Points 

1. Preoperative endocrine therapy may 
downstage breast cancer, either making 
inoperable tumors operable or reducing 
large operable tumors to a size at which 
breast-conserving surgery rather than 
mastectomy can be performed. 

2. Patients with ER-positive tumors are less 
likely to achieve a complete pathological 
response from preoperative chemother- 
apy than those with ER-negative tumors. 
Only patients with ER-positive tumors 
are suitable candidates for preoperative 
endocrine therapy. 

3. In the preoperative setting, better 
response is generally achieved with the 
aromatase inhibitors than tamoxifen. 
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Part II: Breast-Conservation Surgery 
After Primary Endocrine Therapy 



CASE STUDY 32 



History 

A 56-year-old woman presented with a two- 
week history of a lump in the right breast. 
There was no associated nipple discharge 
and the lump was nontender. Curiously, 
the patient had undergone a routine screen- 
ing mammogram two weeks earlier and was 
awaiting results of this. She had never been 
recalled from any screening mammograms 
and had no previous breast problems. The 
patient had a maternal aunt with postmeno- 
pausal breast cancer and was currently tak- 
ing hormone replacement therapy (total 
duration of usage 20 years). She had briefly 
used the oral contraceptive pill for a period 
not exceeding 12 months in her youth. 



Clinical Findings 

An ill-defined but firm mass was palpable in 
the upper outer quadrant of the right breast 
measuring 3 cm in maximum diameter. 
There was dimpling of the overlying skin 
but no nipple abnormalities. A clinically sus- 
picious node was palpable in the right axilla 
(E5) (Fig. 11). 



Clinical Assessment 

The clinical impression was highly suggestive 
of a right breast cancer with an involved 
axillary lymph node (despite a recent screen- 
ing mammogram). 
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Right 



Left 




Figure 11 



Investigations 

Mammography (Right) 



A spiculate opacity was seen in the upper 
outer quadrant of the right breast measuring 



28 mm in maximum diameter (R5) 
(Fig. 12A and B). Previous screening mam- 
mograms were requested for review and a 
left-sided mammogram was not repeated. 

Breast Ultrasound 

The sonographic correlate of this opacity 
was a slightly smaller hypoechoic lesion 
with a maximum diameter of 23 mm. The 
lesion was heterogeneous with posterior 
acoustic enhancement and had the radiolog- 
ical features of a carcinoma (U5) (Fig. 13A). 
The palpable right axillary node was sono- 
graphically suspicious (Fig. 13B). 

Core Biopsy 

Ultrasound-guided core biopsy of the right 
breast mass confirmed a carcinoma. The 




Figure 12 




Figure 13 
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Figure 14 

appearances were of a solid papillary lesion 
with probable areas of focal invasion (ER 
positive, HER2 negative) (Fig. 14). 



Diagnosis 

Probable early-stage invasive right breast can- 
cer with nodal involvement (T2N1) 



Multidisciplinary Review 1 

Recent screening mammograms (performed 
elsewhere) were reviewed together with 
results of the right breast core biopsy. 
Though the core biopsies had not shown 
unequivocal evidence of invasion, there was 
palpable right axillary lymphadenopathy. 
Core biopsy of the right axillary node (with 
ultrasound guidance) was therefore recom- 
mended to confirm invasive carcinoma. In 
addition to a right-sided breast cancer, the 
recent screening films revealed a localized 
area of suspicious microcalcification in the 
left breast, which required further evaluation 
and probable biopsy (Fig. 15A-D). 

Further Investigations 

Arrangements were made for the patient to 
attend for further investigations as follows: 

1. Core biopsy right axillary lymph node — 
ultrasound-guided core biopsy of the 
right axillary node revealed extensive 




Figure 15 

replacement with metastatic carcinoma 
[Figs. 16A (magnification lOx), B (mag- 
nification 20x)]. 

2. Left breast ultrasound — the area of 
microcalcification in the left breast was 
associated with a 4 mm mass lesion (U5) 
(Fig. 17). 

3. Core biopsy left breast — ultrasound- 
guided core biopsy of the mass/area of 
calcification showed an invasive carci- 
noma (grade I, ER positive) [Figs. 18A 
(magnification lOx), B (magnification 
20x)]. There was a single fleck of cal- 
cium on specimen radiology (Fig. 19). 

Multidisciplinary Review 2 

The patient had a histologically documented 
node-positive breast cancer on the right side 
and a small 4-mm grade I clinically node- 
negative cancer of the left breast. After thor- 
ough multidisciplinary discussion, it was 
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Figure 16 



recommended the patient be treated with 
primary endocrine therapy in the event of 
HER2 negativity (subsequently confirmed 
from core biopsy results). The alternative 
management option was neoadjuvant che- 
motherapy, but the estimated absolute ben- 
efits from chemotherapy were less than 2%, 
which were insufficient to justify this treat- 
ment option. Following induction endocrine 
treatment, the patient would undergo surgery 
as follows (i) a right wide local excision and 
axillary dissection and (it) a left guidewire- 
localized wide local excision. A left sentinel 
lymph node biopsy would be carried out 
shortly after commencement of endocrine 
treatment to stage the left axilla early on. 

Treatment and Progress 

Bilateral breast coils were inserted to aid 
subsequent identification of the tumors at 
the time of surgical excision. A left sentinel 



node biopsy was carried out three weeks after 
commencement of primary endocrine treat- 
ment and revealed no evidence of nodal 
metastases. The patient received primary 
endocrine treatment within the MONET 
study, which randomizes older patients with 
hormone sensitive locally advanced tumors to 
either exemestane or tamoxifen for a period 
of four months prior to definitive surgery. 

Discussion 

This patient with bilateral breast cancers was 
faced with complex management options, 
which included primary surgery, primary 
chemotherapy, or primary endocrine treat- 
ment. It is perhaps unusual for a single 
patient to be potentially suitable for initial 
treatment with these three modalities. This 
patient had a moderate sized, node positive, 
right-sided breast cancer and a small 
node negative left-sided lesion (both ER 
positive). Primary surgery would be the con- 
ventional management with a right wide 
local excision and axillary dissection 
together with a left-sided wire-localized 
wide local excision and sentinel lymph 
node biopsy. Though this patient had 
node-positive disease, her postmenopausal 
status, tumor size, and negative HER2 status 
conferred an absolute benefit from chemo- 
therapy of less than 2%. It is inappropriate to 
give neoadjuvant chemotherapy when a 
patient is unlikely to derive significant ben- 
efit based on known tumor parameters and 
nodal status. 




Figure 17 
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Figure 18 




Figure 19 



Neoadjuvant endocrine treatment offers 
several advantages for older, postmeno- 
pausal women with hormone receptor- 
positive breast cancer (1). Like neoadjuvant 
chemotherapy, primary endocrine treat- 
ment permits translational studies on 



predictive and prognostic markers — the pri- 
mary tumor remains in situ and is accessible 
for serial core biopsies. The proliferation 
marker Ki67 can be measured immunohis- 
tochemically and shows a dramatic response 
to neoadjuvant endocrine treatment (2). 
Moreover, clinical response can be assessed 
during induction therapy, which is an indi- 
cation of the efficacy of a hormonal agent at 
a biological level, though generally corre- 
lates poorly with clinical outcomes. Effective 
agents in the neoadjuvant setting could be 
assessed with surrogate predictors of clinical 
outcome (e.g., Ki67) and incorporated 
sooner into standard treatment protocols 
(3). Though this patient had relatively 
small tumors, larger more locally advanced 
tumors that invade the skin or chest wall and 
have extensive nodal involvement can pres- 
ent technical challenges at operation. A 
period of treatment with primary endocrine 
therapy can downstage tumors and permit 
surgical resection. In a recent study involving 
almost 100 women with T4 tumors, more 
than 90% became resectable after three to 
six months of tamoxifen (1). 

Primary endocrine treatment with tamox- 
ifen has been used as the exclusive treatment 
for elderly unfit patients with breast cancer 
(4,5). Though longer-term local control 
rates are poorer when surgery does not fol- 
low induction endocrine treatment, early 
response rates are high in ER-positive 
patients (30—40%) (6). Moreover, disease 
progression within three to six months is 
uncommon and neoadjuvant endocrine 
therapy does not compromise overall sur- 
vival. Neoadjuvant endocrine therapy can 
be employed in fit older patients with the 
aim of improving rates of breast conserva- 
tion as well as operability (7). Several trials 
have now confirmed the superiority of aro- 
matase inhibitors in this context, which con- 
sistently outperform tamoxifen when 
endpoints include not only response rates 
but also breast conservation rates. 

These highly favorable response rates for 
letrozole in the neoadjuvant setting have 
been exceeded by exemestane in a trial 
comparing this steroidal aromatase inhibitor 
with tamoxifen (8). The overall clinical 
response rates to three months of neoadjuvant 



178 



CHAPTER 9 



exemestane (25 mg daily) or tamoxifen were 
76.3% and 40% (p < 0.05). MONET is an 
ongoing study that randomizes postmeno- 
pausal women with hormone receptor- 
positive locally advanced breast cancer 
(>2 cm ultrasound size) to either four 
months of exemestane or tamoxifen as a 
preoperative schedule. This patient had 
bilateral breast cancers, which were already 
potentially conservable and could have been 
managed with bilateral wide local excision. It 
is possible that a survival advantage might 
ensue from neoadjuvant endocrine treat- 
ment. The act of surgery is associated with 
a systemic perturbation, which involves the 
release of various growth factors (vascular 
endothelial growth factor, epidermal growth 
factor, insulin-like growth factor) and loss of 
tumor suppressor factors (angiostatin) . Pre- 
operative systemic therapy could theoreti- 
cally offset any tumor-promoting effects of 
surgical excision (namely on distant micro- 
metastases) (9). 

Therefore primary hormonal therapies in 
older postmenopausal women with hor- 
mone-responsive disease can avoid the 
potential toxicities of chemotherapy, while 
achieving good response rates, which in turn 
translate into improved rates of operability 
and breast conservation. Tumors are usually 
more than 3 cm in size, but smaller tumors 
can be managed with neoadjuvant endo- 
crine treatment, as with the case reported 
herein. The optimal duration of primary 
endocrine treatment is unknown, but maxi- 
mum tumor responses are seen after 12 to 
15 months of treatment. In about 20% of 
cases, maximal responses are seen at 
12 months and there is an argument for 
more prolonged therapy to increase the 
chance of breast-conserving surgery. Com- 
plete pathological responses are uncommon 
and neoadjuvant endocrine treatment 
should ideally be incorporated into a preop- 
erative schedule rather than single modality 
treatment, which might involve sequential 
endocrine therapies but ultimately poor 
rates of local control in the longer term. 
Though rates of tumor regression may be 
slower with neoadjuvant endocrine treat- 
ment compared with chemotherapy, overall 
response rates appear similar for this group 



of ER-positive women. Sentinel lymph node 
biopsy has been investigated following neo- 
adjuvant endocrine treatment (10), but the 
optimal timing of this procedure remains 
unclear; within the MONET study, sentinel 
lymph node biopsy is undertaken at the 
beginning of endocrine treatment and 
involves a separate operation that is not 
always appropriate in older patients. 

Related Cases 

Bilateral breast cancer — Case Studies 22, 23, 
and 24 

Primary endocrine treatment — Case Studies 
30, 31, and 33 

Learning Points 

1. Prior to preoperative systemic therapy, 
metal clips are often inserted within the 
tumor (at time of core biopsy) . After pre- 
operative systemic therapy, these clips 
enable the radiologist to visualize the 
site of the original tumor mammograph- 
ically, thereby facilitating placement of a 
wire to aid in wide local excision. 

2. Longer follow-up of clinical trials is 
needed to determine if there are any 
differences in local recurrence or sur- 
vival rates between patients receiving pre- 
and postoperative endocrine therapy. 
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Part I: Primary Endocrine Therapy 



CASE STUDY 33 



History 

A 92-year-old woman presented with a four- 
week history of a lump in the left breast. 
There was no associated nipple discharge 
and the patient had no previous breast prob- 
lems being otherwise fit and active for her 
age. She had a very weak family history of 
breast cancer with a paternal cousin having 
the disease in her 40s. The patient was 
nulliparous and had never used hormone 
replacement therapy. 

Clinical Findings 

Examination revealed a firm, ill-defined 
mass in the upper outer quadrant of the 
left breast measuring approximately 2 cm 
(Figs. 1 and 2A) . The mass was mobile on 
the chest wall with subtle evidence of skin 
tethering in the vicinity of the lump, which 
was more evident with the arms elevated 
(Fig. 2B). No axillary lymph nodes were 
palpable (E4). 




Figure 2 



Right 



Left 




Figure 1 



Clinical Assessment 

Clinical carcinoma of the left breast without 
involved axillary lymph nodes. 

Investigations 

Mammography 

A spiculate opacity measuring 20 mm in 
maximum diameter was seen in the upper 
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outer quadrant of the left breast correspond- 
ing to the palpable lump (Fig. 3). 

Breast Ultrasound 

The sonographic correlate of this mass was a 
20-mm hypoechoic lesion with the radiolog- 
ical features of a carcinoma (U5) (Fig. 4). 

Core Biopsy 

Ultrasound-guided core biopsy of the breast 
mass confirmed an invasive carcinoma 
(grade II) that was strongly ER positive 
(Fig. 5A (magnification lOx), B (magnifica- 
tion 20x)] a 
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Diagnosis 

Early-stage left breast cancer (T1N0). 







Figure 3 




'(B) 
Figure 5 



Figure 4 



Multidisciplinary Review 1 

It was recommended that the patient be 
managed with primary endocrine treatment. 
Though the patient was very fit for her age 
with no significant comorbidities, she was 
reluctant to embark upon any surgery, and 
this was considered inappropriate in a 
nonagenerian. 

Treatment and Progress 

The patient was initially reviewed four 
monthly within the breast unit, but subse- 
quently discharged back to the care of her 
general practitioner for clinical monitoring. 
This avoided unnecessary visits to the hospi- 
tal and both the district nurse and general 
practitioner were able to undertake domicil- 
iary visits. 



1 Allred score ■ 
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Discussion 

See discussion for Case Study 30. 

Related Cases 

Breast cancer in the elderly — Case Studies 24, 
34, and 43 

Primary endocrine treatment — Case Studies 
30, 31, and 32 

Learning Points 

1. Elderly women with ER-positive breast 
cancer are sometimes offered endocrine 



therapy alone (without surgery) . This is 
referred to as primary endocrine therapy. 

2. Primary endocrine therapy for ER- 
positive breast cancers is generally offered 
to elderly women who are unfit for or 
refuse surgery. 

3. In elderly women with breast cancer, 
surgery achieves better local control of 
the tumor than does primary endocrine 
therapy, but it does not seem to extend 
survival. 



Part II: Primary Radiotherapy 



CASE STUDY 34 



History 

An 87-year-old woman presented with a six- 
month history of a lump in the left breast. 
The lump had progressively increased in size 
and recently had become ulcerated and 
started bleeding when touched. The patient 
lived alone and friends had prompted her to 
seek medical attention due to the malodor- 
ous nature of the lesion. There was no 
associated nipple discharge and no previous 
breast problems or family history of breast 
cancer. The patient had not experienced 
any recent weight loss, unusual back pain, 
or cough. 



Clinical Findings 

On examination there was a florid exophytic 
lesion in the inferior aspect of the left 
breast, which was ulcerated and infected. 
The lesion measured at least 5 cm in max- 
imum dimension and was partially fixed to 
the chest wall. The surface of the lesion was 
very friable and readily bled. No enlarged 
nodes were palpable in the left axilla (E5) 
(Figs. 6 and 7) . 



Right 



Left 




Figure 6 



Clinical Assessment 

Large fungating cancer of the left breast with 
ulceration and secondary infection. 

Investigations 

Mammography 

Mammography was precluded by the size 
and ulceration of the lesion. 

Breast Ultrasound 

A solid mass was seen in the lower outer 
quadrant of the left breast, which was ill 
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Figure 7 



Figure 8 



defined and homogeneous. The echo pattern 
was hypoechoic and the appearances were of a 
large fungating tumor (U5) (Fig. 8A, B). 

Core Biopsy 

Freehand core biopsy of the left breast mass 
confirmed an invasive carcinoma (grade III) 
that was ER negative (Fig. 9A (low power) , B 
(high power) ) . The Allred score was 0/8 and 
this was repeated to reaffirm hormone insen- 
sitivity. Interestingly, there was a suggestion 
histologically that this might be a squamous 
lesion and this would be consistent with the 
gross morphology. 



Diagnosis 

Locally advanced fungating left breast cancer 
(T4N0). 



Multidisciplinary Review 1 

Following multidisciplinary discussion, it was 
felt appropriate to embark on primary radio- 
therapy. The patient was elderly and unfit 
for surgery and the tumor was ER negative. 



Radiotherapy would help reduce the degree 
of ulceration and "dry up" the lesion. 
Arrangements were made for the patient to 
be seen in the radiotherapy clinic later on 
that day and for treatment to commence as 
soon as possible. It was noted that the patient 
had been admitted as an inpatient since her 
original attendance in the breast clinic one 
week earlier. This was attributable to the 
patient's psychological rather than physical 
condition and routine blood tests including 
full blood count, urea and electrolytes, liver 
function tests, and calcium were within the 
normal range. 

Treatment and Progress 

The patient received a single fraction of 
radiotherapy using a direct field of 260 kV 
to a dose of 8 Gy. She tolerated this well and 
clinical review after 14 days showed a 
marked improvement in the tumor with 
attainment of hemostasis. 
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Figure 9 



Discussion 

This elderly patient had a locally advanced 
carcinoma that had become ulcerated with 
troublesome bleeding. She was otherwise 
well with no evidence of any distant meta- 
static disease and had previously lived alone 
and independently. She was unfit for any 
primary surgical intervention and the 
tumor was hormone receptor negative. She 
tolerated a short course of radiotherapy to 
the breast and there was evidence of a 
marked clinical improvement within two 
weeks. 

Primary radiotherapy for locally advanced 
tumors is usually a salvage option and 
employed in lieu of surgery or endocrine 
treatment for elderly and/or unfit patients 
(1,2). Studies have shown that relatively high 
doses of radiation must be used to achieve 
optimal control (up to 60 Gy) (1) and this 
can be associated with significant side effects 
such as skin ulceration and rib necrosis (3). 



This patient had a relatively small dose of 
8 Gy as a single fraction with the aim of 
drying up the tumor and preventing further 
bleeding. More definitive local control is 
only possible with either much higher 
doses of radiotherapy or a combination of 
radiotherapy and surgery, which can result 
in local control rates of more than 70% to 
80% (4). However, combined treatments do 
not lead to improvements in overall survival 
compared with either modality alone (5). 

Related Cases 

Locally advanced breast cancer — Case Studies 
28, 30, and 31 

Breast cancer in the elderly — Case Studies 24, 
33, and 43 



Learning Points 

1. Elderly patients with locally advanced 
ER-negative breast cancers might be 
offered radiotherapy alone. This is referred 
to as primary radiotherapy. Elderly women 
who undergo primary radiotherapy have 
generally refused or are unfit for surgery. 

2. Primary radiotherapy may achieve local 
control of a locally advanced breast can- 
cer and thereby result in an improved 
quality of life. 
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Part I: First Trimester Pregnancy 



CASE STUDY 35 



History 

A 34-year-old woman who was nine-weeks 
pregnant presented with a lump in the supe- 
rior aspect of the right breast that had been 
present for approximately two years. The 
lump had been previously investigated else- 
where and fine needle aspiration cytology 
performed — the latter was classified as "CI." 
The patient felt that the lump had recently 
increased in size and therefore sought a 
second opinion. There was no family history 
of breast or ovarian cancer and this was the 
patient's first pregnancy. She had used the 
oral contraceptive pill for a cumulative 
period of more than 10 years. 

Clinical Findings 

Examination revealed a rather ill-defined 
mass in the upper outer quadrant of the 
right breast measuring 3 cm in maximum 
diameter. There was an adjacent nodule 
estimated at no more than 1 cm in size and 
no skin tethering or axillary lymphadenop- 
athy (E3) (Fig. 1). 



Right 



Left 




Clinical Assessment 

Clinically suspicious, though likely benign 
lump in first trimester of pregnancy. 

Investigations 

Breast Ultrasound 

This showed a dumbbell solid mass in the 
upper outer quadrant of the right breast 
measuring 37 mm in maximum diameter. 
The mass was ill-defined, though homoge- 
neous with a hypoechoic pattern and 
posterior acoustic enhancement. The 
appearances were indeterminate and could 
not distinguish between a possible fibroade- 
noma or a carcinoma (U3). 

Core Biopsy 

Ultrasound-guided core biopsy (14-gauge 
needle) of the right breast mass confirmed 
an invasive carcinoma (grade II, ER positive) 
(Fig. 2). 




Figure 1 



Figure 2 
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Diagnosis 

Early-stage right-sided breast cancer in the 
first trimester of pregnancy (T2N0) . 



Multidisciplinary Review 1 

The patient was adamant from the outset 
that she wished to continue with the preg- 
nancy; this was a "cherished" pregnancy in a 
34-year-old woman with no existing children. 
Two potential treatment pathways were out- 
lined and carefully discussed with the 
patient: 

1. Neoadjuvant chemotherapy (commenc- 
ing at 12 weeks) followed by surgery and 
a possible course of taxanes postdelivery. 
It was likely that surgery would involve a 
right modified radical mastectomy and 
immediate breast reconstruction could 
be offered in the postpartum period. 

2. Proceed with mastectomy within three- 
to four-weeks time and prescribe chemo- 
therapy as adjuvant treatment. The 
patient could subsequently undergo 
delayed breast reconstruction at a later 
date. 



second or third trimester (when organogen- 
esis is complete). The patient enquired 
about the possibility of undergoing primary 
surgery and delaying chemotherapy until 
after the birth of her child. It was pointed 
out that any significant delay in commencing 
chemotherapy might impact on overall sur- 
vival. It was suggested that adjuvant chemo- 
therapy, should this be required, could be 
given in the third trimester. This could be 
followed by early induction and safe delivery 
of the baby and completion of chemother- 
apy thereafter. 

After much detailed discussion, includ- 
ing the possibility of breast-conserving sur- 
gery after any downstaging by neoadjuvant 
chemotherapy, the patient opted for pri- 
mary surgery with a modified radical mas- 
tectomy and level II axillary lymph node 
dissection (level III axillary dissection if 
evidence of extensive nodal disease at the 
time of surgery) . Surgery was planned for 
the beginning of the second trimester and a 
dating scan was carried out at 12 weeks. 
There were no fetal complications and the 
patient made an uneventful recovery from 
surgery. She had a normal full term delivery 
at 39 weeks. 



Treatment and Progress 

The patient expressed some reluctance 
about receiving chemotherapy during preg- 
nancy, but was reassured that there was no 
evidence for any detrimental effects on the 
fetus when chemotherapy is given during the 



Definitive Histology 

This revealed a grade II invasive ductal car- 
cinoma measuring 15 mm in maximum 
diameter (Fig. 3A) . There was associated 
DCIS but this did not extend beyond the 
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invasive component. Lymphovascular inva- 
sion was not present and none of the 28 
nodes contained metastatic tumor (Fig. 3B) . 

Multidisciplinary Review 2 

The final pathological tumor size was much 
less than the clinical and sonographic esti- 
mate. The calculated NPI was [0.2 x 1.5] + 
2 + 1 = 3.30 and the patient would receive an 
absolute benefit from chemotherapy of <3%. 
It was therefore recommended that she 
receive tamoxifen as adjuvant systemic hor- 
monal therapy and ovarian suppression 
should be discussed (ER-positive tumor). 

Treatment and Progress 

The patient declined tamoxifen and did not 
want any form of ovarian suppression. She 
subsequently become pregnant for a second 
time and has recently given birth to a second 
healthy child almost three years after her 
initial cancer diagnosis. She remains well 
and will undergo biennial mammography 
of the contralateral breast until the age of 
50 years when she will enter the NHS Breast 
Screening Programme. 

Discussion 

It is estimated that pregnancy-associated 
breast cancer has an incidence of approxi- 
mately 3% and about 3 out of every 10,000 
pregnant women are diagnosed with breast 
cancer (1). Increasing numbers of women 
are pursuing careers and deferring child- 
birth until the fourth or even fifth decade. 
Not only is this a likely contributory factor to 
the inexorable rise in incidence of breast 
cancer, but women will bear children at an 
age when breast cancer is much more com- 
mon (2). 

This 34-year-old professional woman was 
diagnosed with breast cancer during the first 
trimester of her pregnancy. This set of cir- 
cumstances therefore intensified the emo- 
tional impact of a breast cancer diagnosis. 
Moreover, the lump had been present for 
almost two years and was previously investi- 
gated with an inadequate (CI) cytology spec- 
imen, which should have been repeated — or 



a core biopsy undertaken. It is possible the 
patient was falsely reassured by these earlier 
investigations and did not seek further med- 
ical opinion despite persistence of the lump. 
It was the recent increase in size of the lump 
that had prompted a second opinion. Per- 
haps ironically, physiological changes in the 
breast during pregnancy can obscure 
a breast mass and cause significant delays 
(6-12 months) in diagnosis. This applies to 
both clinical assessment and mammography 
where the increased breast density and water 
content reduce the innate sensitivity. The 
patient was below the age threshold for 
symptomatic mammography (35 years) but 
pregnancy itself is not a contraindication to 
this mode of imaging provided that appro- 
priate abdominal shielding is employed (3). 
However, many breast units rely exclusively 
on breast ultrasound examination that can be 
used to guide percutaneous tissue biopsy (4). 

Management options for the pregnant 
patient with breast cancer can be complex 
(5); there are potentially two lives at risk with 
competing priorities for treatment programs. 
On the one hand the mother's breast cancer 
must be optimally managed to maximize sur- 
vival outcome. On the other, the health and 
viability of the fetus must be preserved and 
not compromised by cancer treatments (6) . 

Therapeutic abortion should be consid- 
ered during the first trimester. This patient 
presented at nine weeks with a "cherished" 
pregnancy and adamantly refused to con- 
template termination. The options of pri- 
mary chemotherapy versus primary surgery 
were discussed and it was explained that 
there was no evidence for any overall survival 
difference in the absence of a complete 
pathological response to induction chemo- 
therapy. The patient was particularly averse 
to receiving chemotherapy during preg- 
nancy (7,8) and opted for primary surgery 
with a modified radical mastectomy. No 
complications were reported among a 
group of 24 patients treated mainly during 
the second and third trimesters of preg- 
nancy with 5-fluorouracil, cyclophospha- 
mide, and doxorubicin (4 cycles) (7). If 
chemotherapy must be given during the 
first trimester, it is preferable to consider 
termination. Sentinel lymph node biopsy 
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was not undertaken to avoid the possibility of 
a delayed axillary dissection. However, there 
are no documented adverse side effects from 
injections of radiocolloid or blue dye. The 
tumor size and grade justified the decision to 
undertake axillary dissection (>50% chance 
of nodal involvement with a 37 mm grade III 
invasive ductal carcinoma in a patient under 
40 years of age). Interestingly, the final his- 
tology was somewhat discordant with the 
preoperative assessment; not only was the 
tumor size less than half the sonographic 
estimate, but the tumor was downgraded 
from III to II. The patient had a favorable 
prognostic index (NPI 3.30) and any bene- 
fits from chemotherapy would have been 
minimal (<3%). Therefore any discussions 
of possible delayed adjuvant chemotherapy 
became irrelevant. Despite having a hormo- 
nally sensitive tumor, the patient declined 
both tamoxifen and ovarian suppression and 
had a further successful pregnancy. In view of 
this patient's relatively young age and hor- 
mone-sensitive tumor, a two-year course of 
an luteinising hormone releasing hormone 
(LHRH) agonist immediately following the 
birth of her first child would have been a 
reasonable treatment option and may have 
permitted a subsequent pregnancy (9). Had 
the patient been at higher risk of relapse, she 
may have accepted this endocrine option. 

When a first trimester pregnancy continues 
to term, there are potential concerns about 
the effect of the hormonal milieu of preg- 
nancy (oestrogen friendly) on dormant breast 
cancer cells, which may persist after surgery. 
Studies have not revealed any statistically sig- 
nificant differences in 5- and 10-year survival 
figures for pregnant women compared with 
stage-matched nonpregnant counterparts. Fur- 
thermore, pregnancy subsequent to breast 
cancer treatment does not have any deleteri- 
ous impact on recurrence and survival (10,11) . 

Related Cases 

Pregnancy and breast cancer — Case Studies 
36 and 37 

Modified radical mastectomy — Case Studies 1, 
2, and 36 

Adjuvant hormonal therapy — Case Studies 1, 
4, 9, 10, 15, and 19 



Learning Points 

1. Although surgery is generally safe dur- 
ing pregnancy, the anesthesia may pose 
a small risk to the fetus. Therefore, the 
surgeon, obstetrician, and anesthesiolo- 
gist should work together to ensure a 
safe outcome. 

2. Radiotherapy is contraindicated during 
pregnancy, so some surgeons maintain 
that breast-conserving surgery (which 
requires radiotherapy) should be avoided 
during early pregnancy. For women diag- 
nosed with breast cancer late in preg- 
nancy, breast-conserving surgery might 
be feasible because radiotherapy can be 
delayed until after delivery of the baby. 

3. Most of the internal organs of the fetus 
develop during the first trimester of 
pregnancy, so chemotherapy should 
not be administered during this period. 

4. The effects of hormone therapy in preg- 
nant women are largely unknown, but 
there have been reports linking tamox- 
ifen usage with birth defects. 
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Part II: Third Trimester Pregnancy 



CASE STUDY 36 



History 

A 33-year-old woman presented with a two- 
week history of a lump in the left breast. She 
was 36-weeks pregnant with her first child 
and had noticed a distinctive difference in 
the consistency of her left breast but no 
episodes of redness or unusual nipple dis- 
charge. There were no previous breast prob- 
lems and no family history of breast or 
ovarian cancer. 

Clinical Findings 

A firm and irregular, though ill-defined mass 
was palpable in the central zone of the left 
breast. This measured approximately 4 cm in 
diameter and was not associated with skin 
tethering, erythema, or peau d'orange. 
There was no axillary lymphadenopathy 
(E4) (Fig. 4). 

Clinical Assessment 

Clinically suspicious lump in a pregnant 
patient with no evidence of any inflamma- 
tory features. 




Investigations 

Breast Ultrasound 

This showed the normal physiological 
changes of pregnancy with prominent duct 
dilatation. An echo-poor lesion measuring 2 
cm was apparent in the centre of the left 
breast lying close to the chest wall. This was 
suspicious for carcinoma (U4). Ultrasound 
measurement may have underestimated 
the true size of the tumor that seemed at 
least twice this size on clinical examination 
(Fig. 5A, B). 




Figure 4 



Figure 5 
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Core Biopsy 

Ultrasound-guided core biopsy (14-gauge 
needle) of the central breast mass confirmed 
an invasive carcinoma (grade II) with no in 
situ component [Fig. 6A (low power) and B 
(high power)]. Immunohistochemical stain- 
ing for both estrogen receptor (ER) and 
progesterone receptor (PR) was negative. 

Diagnosis 

Early-stage noninflammatory left-sided 
breast cancer in the third trimester of preg- 
nancy (T1/T2N0). 



Multidisciplinary Review 1 

Following multidisciplinary discussion, it was 
recommended that the patient be induced 
at 38 weeks and primary surgery be per- 
formed shortly thereafter. The central loca- 
tion of the tumor mandated mastectomy and 
the patient expressed interest in immediate 
breast reconstruction. The patient would 
receive adjuvant chemotherapy on the basis 
of primary tumor characteristics (2 cm size, 
hormone receptor negative) and patient's 
age irrespective of final nodal status. It was 
considered unlikely that chest wall radiother- 
apy would be required and this was commu- 
nicated to the plastic surgeons. The patient's 
gravida status prevented use of MRI to clarify 
the extent of the tumor in the left breast 
(discordance between clinical and sono- 
graphic measurements). 



Treatment and Progress 

The patient was referred to the plastic sur- 
geons for further discussion of reconstruc- 
tive options and the relevant midwife was 
contacted and informed of the diagnosis and 
management plan. The patient expressed 
some concerns over the longevity of breast 
implants and preferred a totally autologous 
reconstruction with a possible free TRAM 
flap. The plastic surgeons were reluctant to 
undertake the latter procedure so soon after 
delivery and considered a delayed recon- 
struction to be more appropriate if this 
type was the preferred option. 

The patient decided against immediate 
breast reconstruction and underwent a left 
modified radical mastectomy two weeks after 
giving birth to a healthy baby son (Fig. 7). 
The patient made an excellent recovery with 
no complications and was discharged home 
on the fourth postoperative day following 
removal of both drains. 



Right 



Left 




Figure 7 
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Figure 8 



Definitive Histology 

This revealed a grade III invasive ductal car- 
cinoma measuring 35 mm in maximum 
diameter with no in situ component or 
lymphovascular invasion [Fig. 8A (magnifi- 
cation 10 x) and B (magnification 20x)]. 
The lesion extended to within 1.7 mm of 
the deep margin, but was otherwise clear of 
all radial margins by more than 20 mm. 
None of the 10 lymph nodes retrieved con- 
tained metastatic carcinoma. 



Multidisciplinary Review 1 

Adjuvant chemotherapy was recommended 
and the patient was eligible for entry into the 
TANGO trial. This is a randomized phase III 
trial to determine whether sequential epiru- 
bicin (E) and cyclophosphamide (C) (4 
cycles) followed by paclitaxel (T) and gem- 
citabine improves disease-free survival com- 
pared with EC-T alone. Women are eligible 
for entry into the trial who have early-stage 
breast cancer, but are at higher risk of 
relapse. She would otherwise receive stan- 
dard chemotherapy with eight cycles of E- 
CMF (4 cycles of epirubicin followed by four 
cycles of cyclophosphamide, methotrexate, 
and 5-fluorouracil) (see Appendix III). 
There was no indication for either tamoxifen 
or ovarian suppression in view of the lack of 
hormonal receptor expression (<10% of 
cells stained). Though the tumor was grade 
III, it was below the size threshold for chest 



wall radiotherapy in the absence of lympho- 
vascular invasion, involvement of the deep 
margin or regional nodal involvement. 

Treatment and Progress 

The patient agreed to enter the TANGO 
trial and received four cycles of epirubicin/ 
cyclophosphamide followed by four cycles of 
paclitaxel plus gemcitabine. She experi- 
enced some side effects including nausea 
and vomiting (worse with gemcitabine) , neu- 
rosensory symptoms (grade I), fatigue, myal- 
gia, and arthalgia. Though the latter were 
temporary and resolved spontaneously, the 
patient required a course of a nonsteroidal 
anti-inflammatory agent for symptom control. 
The patient subsequently underwent a 
delayed reconstruction with a free TRAM 
flap and was delighted with the final results 
of reconstructive surgery (Fig. 9) . 




Figure 9 
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Discussion 

This 33-year-old woman was diagnosed with a 
large tumor in the third trimester of her first 
pregnancy. The physiological changes within 
the breast associated with pregnancy may 
have obscured the mass and delayed initial 
presentation (1,2). Most breast cancers have 
been present for several years prior to clin- 
ical detection and this patient most likely 
had a subclinical breast cancer for much of 
the duration of her pregnancy. Neither clini- 
cal examination (E4) or sonographic assess- 
ment were diagnostic of breast cancer. 
Ultrasound can be useful in differentiating 
discrete solid from cystic lesions and in par- 
ticular for diagnosing breast cancer against 
the physiologically altered parenchyma of 
pregnancy (3). Moreover, ultrasound can pro- 
vide a confident diagnosis of mastitis when 
small fluid collections and dilated ducts are 
present. Nonetheless, a biopsy is required 
to definitively exclude or confirm an inflam- 
matory cancer (4). Furthermore, the tumor 
margins were poorly defined on imaging with 
lack of concordance between the ultrasound 
measurement and the pathological tumor 
size. 

Definitive treatment of third trimester 
breast cancers is usually deferred until 
after induction at, or around, 38 weeks. 
This removes many of the restrictions on 
treatment that may apply to women who are 
concurrently pregnant. Radiotherapy is 
absolutely contraindicated and cannot be 
administered during any stage of pregnancy 
due to fetal radiation exposure (5). Though 
the effects of radiation on the fetus are 
greatest during the first trimester, these 
persist throughout the second and third 
trimesters when there are risks of sterility/ 
malignancy and radiotherapy must be 
delayed to the postpartum period (6). 
Though most forms of chemotherapy can 
be given safely during the second and third 
trimesters when organogenesis and limb 
formation is complete, there remains a 
small risk of fetal malformation (1.5%) 
together with spontaneous abortion. It is 
preferable to undertake all treatments 
after delivery of the baby if possible, but 
this may impact on overall survival of the 



mother. Delays of adjuvant chemotherapy 
for more than three months from the time 
of diagnosis have been reported to decrease 
eight-year relapse-free survival from 77% to 
44% (7). For second trimester breast can- 
cers, there would be significant delays in 
active treatments if the latter were deferred 
until postdelivery. Both surgery as well as 
chemotherapy can be safely undertaken 
after 12 weeks and the longer-term survival 
of the mother should not be compromised 
unnecessarily. 

The patient had a centrally located 
tumor measuring 4 cm clinically that pre- 
cluded breast conservation. Moreover, mas- 
tectomy would still be necessary in the event 
of a response to neoadjuvant chemother- 
apy. Primary surgical treatment with modi- 
fied radical mastectomy was considered the 
most appropriate management option; a 
level II axillary lymph node dissection was 
undertaken on the basis of primary tumor 
size (rather than to avoid any delayed axil- 
lary lymph node dissection). There was 
some discordance between the clinical and 
sonographic estimates of tumor size and it 
was not possible to undertake MRI exami- 
nation to further evaluate tumor dimen- 
sions. There are concerns that sentinel 
lymph node biopsy may be less accurate for 
tumors exceeding 3 cm in size (8) and trials 
are ongoing to assess the value of sentinel 
lymph node biopsy for tumors between 3 and 
5 cm in size (9) . 

Though the patient was keen to undergo 
immediate breast reconstruction, she pre- 
ferred to have a free TRAM flap and avoid 
any implant. The plastic surgeons thought 
it inappropriate to undertake such a major 
procedure so soon after delivery. A delayed 
reconstruction was therefore planned 
and the patient underwent a conventional 
mastectomy with an oblique scar on the 
chest wall. This would remain a nonirradi- 
ated field, thus favouring elevation of 
tissues from the chest wall and subsequent 
reconstruction. Interestingly, it has been 
reported that a delayed postpartum 
TRAM can safely be performed with main- 
tenance of abdominal wall integrity that 
can withstand the strain of any future 
pregnancy (10). 
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The patient was very pleased with the final 
results of delayed reconstruction (Fig. 9) . 

Related Cases 

Pregnancy and breast cancer — Case Studies 
35 and 37 

Adjuvant chemotherapy — Case Studies 3, 6, 8, 
11, and 37 

Breast reconstruction — Case Studies 3, 4, 16, 
17, and 18 



Learning Points 

1. During pregnancy, hormone changes 
cause the breast to enlarge and become 
more glandular and tender. These 
changes may make it difficult to detect a 
malignant breast lump on clinical exami- 
nation. 

2. Several studies have now shown that 
certain chemotherapeutic agents can 
be safely administered during the sec- 
ond and third trimesters of pregnancy 
(with no increased risk of stillbirths or 
birth defects) . However, the long-term 
effects of these drugs on the fetus is not 
known so, if possible, chemotherapy 
should be administered after delivery. 
Chemotherapy lowers blood counts and 
should not be administered within three 
to four weeks before delivery. Chemo- 
therapy administered during this period 
may cause bleeding or increase the 
risk of infection during the perinatal 
period. 
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CASE STUDY 37 



History 

A 43-year-old woman presented in the 35th 
week of pregnancy with a four-month history 
of a lump in the right breast. The lump was 
nontender with no associated nipple dis- 
charge. There was a weak family history of child. She had used the oral contraceptive 



breast cancer with a maternal and paternal 
aunt having postmenopausal breast cancer. 
The patient had five other children aged 
between 18 months and 18 years and was 
25 years of age at the time of birth of her first 
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pill for a cumulative period of five years in 
the past. 

Clinical Findings 

Examination revealed a smooth mobile 
lump in the upper outer quadrant of the 
right breast that had a slightly irregular sur- 
face. There was no skin tethering or axillary 
lymphadenopathy (E3) (Fig. 10). 

Clinical Assessment 

A clinically indeterminate lump in a preg- 
nant patient. 

Investigations 

Breast Ultrasound 

This showed a cyst in the upper outer quad- 
rant of the right breast measuring 35 mm in 
maximum diameter. The cyst was aspirated 
to dryness (non-bloodstained fluid) , but a 
residual lump remained. This appeared 
sonographically to be a focus of dense breast 
tissue, but core biopsy was performed as a 
precaution. 

The patient was informed that the find- 
ings were consistent with benign disease. She 
was to return in one week's time for results of 
core biopsy and arrangements were made 
for a mammogram to be done postdelivery. 



Core Biopsy 

Ultrasound-guided core biopsy (14-gauge 
needle) of the right breast mass confirmed 
an invasive carcinoma (grade I, ER positive 3 , 
HER2 negative) with no in situ component 
(Fig. 11). 

Diagnosis 

Early-stage right-sided breast cancer present- 
ing in the third trimester of pregnancy 

(T2N0). 



Multidisciplinary Review 1 

Following histological diagnosis of a right 
breast cancer, it was recommended that the 
baby be delivered within the next two weeks 
and the patient thereafter undergo surgery. 
Further radiological investigations were 
requested postdelivery to clarify the extent 
of disease in the breast and exclude multi- 
focality. 

1. Mammography — This revealed moder- 
ately dense breast tissue with no focal 
breast lesion. 

2. Breast MRI — This showed the right 
breast tumor to be more extensive than 
the original estimate from ultrasound 
examination alone. The main index 
lesion in the upper outer quadrant 



a Allred score 7/8. 
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Figure 12 

measured 25 mm with several satellite 
foci yielding an aggregate diameter of 37 
mm. In addition, a further enhancing 
lesion measuring 8 mm in diameter was 
seen in the retroareolar region. Figure 12 
is a coronal MRI section showing a 
tumour in the upper outer quadrant of 
the right breast (cardiac artefact is appar- 
ent in this relatively early MRI image) . 

The multifocal nature of the breast cancer 
mandated mastectomy, but the patient would 
be eligible for sentinel lymph node biopsy. 

Treatment and Progress 

The patient was induced at 37 weeks and 
delivered a healthy child. She had expressed 
an interest in immediate breast reconstruc- 
tion on being informed that mastectomy was 
necessary. Various reconstructive options 
were discussed with the plastic surgeons 
and the patient elected to undergo recon- 
struction with a subpectoral implant only. 



She underwent sentinel lymph node biopsy 
in advance of definitive surgery shortly after 
giving birth. She was advised to discontinue 
breastfeeding after sentinel node biopsy, but 
in the interim period could continue. It was 
not considered appropriate to be breastfeed- 
ing at the time of mastectomy and immedi- 
ate breast reconstruction. 

Sentinel lymph node biopsy was under- 
taken three weeks postdelivery and showed 
metastatic involvement in one out of four 
sentinel nodes [macrometastases (4 mm)] 
[Fig. 13A (low power) and B (high power)]. 
The patient proceeded to a right mastec- 
tomy with axillary lymph node dissection 
and immediate breast reconstruction two 
weeks later. She made an uneventful postop- 
erative recovery. 

Definitive Histology 

This revealed a grade II invasive ductal car- 
cinoma measuring 42 mm in maximum 
diameter. There was associated DCIS 
extending beyond the invasive component 
yielding a total size of 54 mm [Fig. 14A 
(magnification 20 x) and B (magnification 
40x)]. None of the 10 lymph nodes retrieved 
from completion axillary lymph node dissec- 
tion contained metastatic carcinoma giving an 
overall nodal status of 1 out of 14 nodes (1 out 
of 4 sentinel lymph nodes positive) . 

Multidisciplinary Review 2 

Following multidisciplinary discussion it was 
recommended that the patient proceed with 
adjuvant chemotherapy (standard regimen 
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of E-CMF — see Appendix III) and thereafter 
receive radiotherapy to the right chest wall. 
On completion of chemotherapy, hormonal 
manipulation would be undertaken in accor- 
dance with menopausal status. In view of the 
patient's age (>40 years), it was likely that she 
would be rendered postmenopausal by che- 
motherapy and formal ovarian suppression 
would be inappropriate. In the event that 
menses persisted, resumed, or luteinising hor- 
mone/follicle stimulating hormone levels 
remained in the premenopausal range, ovar- 
ian ablation could be achieved either surgi- 
cally by laparoscopic oophorectomy or 
chemically with an LHRH analogue (for 
2-3 years) . Irrespective of ovarian suppression, 
the patient would receive tamoxifen for five 
years as adjuvant systemic hormonal therapy. 
Emerging trial data suggest an overall survival 
benefit in node-positive patients for sequential 
hormonal therapy with tamoxifen (5 years) 
followed by the aromatase inhibitor letrozole 
(2.5 years). The patient's estimated 10-year 
disease-free survival without additional treat- 
ment was 64% and improved to 81% with 
systemic therapies (chemotherapy/hormonal 
therapy) (www.adjuvantonline.com). 

The patient would receive radiotherapy to 
the chest wall upon completion of chemo- 
therapy. She had one positive node only and 
therefore did not qualify for supraclavicular 
irradiation. Moreover, the patient was HER2 
negative and therefore not eligible for Her- 
ceptin. 



Treatment and Progress 

The patient proceeded to chemotherapy 
with four cycles of epirubicin followed by 
four cycles of cyclophosphamide, methotrex- 
ate, and 5-fluorouracil (E-CMF). Initiation of 
chemotherapy was delayed by two weeks at 
the request of the plastic surgeons due to 
poor wound healing (minor infection). The 
patient developed profound neutropenia 
after the second cycle of chemotherapy 
(neutrophil count 0.8) and required granu- 
locyte colony stimulating factor (GCSF) sup- 
port. This indicated an extreme sensitivity to 
epirubicin and the dose for the third cycle of 
chemotherapy was reduced to 85%. Interest- 
ingly, the patient had a family history of 
neutropenia, but there was no evidence for 
any primary hereditary hematological abnor- 
mality. The neutropenia persisted and the 
chemotherapy schedule was changed from 
E-CMF to FEC (5 cycles of the latter). 

The patient received a standard schedule 
of radiotherapy to the chest wall after comple- 
tion of chemotherapy (commenced approxi- 
mately 8 months after definitive surgery) . This 
consisted of a total dose of 40 Gy delivered in 
15 fractions over a three-week period. 

The patient remained premenopausal 
and underwent laparoscopic oophorectomy 
10 months after mastectomy and immediate 
breast reconstruction; shortly prior to this 
she had become amenorrheic while taking 
tamoxifen. 
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Discussion 

This patient's breast cancer might easily have 
been missed on "triple assessment." She 
reported having a right breast lump for a 
period of four months and it remains 
unclear whether this was considered to be 
innocent by the patient herself. There was 
no suggestion that the lump had changed in 
size over this time period. The palpable mass 
in the right breast corresponded to a cyst 
measuring 35 mm; the residual mass post- 
aspiration was probably not palpable at pre- 
sentation. Core biopsy was undertaken "as a 
precaution" and the area of biopsy was con- 
sidered most likely to represent benign 
breast tissue. This biopsy yielded invasive 
carcinoma and a subsequent MRI examina- 
tion revealed multifocality with an aggregate 
diameter of 37 mm. The patient therefore 
required a mastectomy and desired immedi- 
ate breast reconstruction. Therapy com- 
menced three weeks after delivery, which 
was induced at 37 weeks. Though sentinel 
lymph node biopsy was not contraindicated, 
a formal axillary lymph node dissection at the 
outset would have been reasonable based on 
the aggregate tumor size in the context of 
multifocality. The rationale for undertaking 
sentinel lymph node biopsy in advance of 
definitive mastectomy and reconstruction is 
to avoid a delayed axillary clearance after 
reconstructive surgery. This can be technically 
challenging when a latissimus dorsi flap has 
been used (not an issue in this case). This 
patient had a positive sentinel lymph node 
biopsy and proceeded to completion axillary 
lymph node dissection at the time of mastec- 
tomy and immediate breast reconstruction. 

A potential disadvantage of immediate 
breast reconstruction is delay in commenc- 
ing chemotherapy. Minor infection in the 
presence of an implant can lead to implant 
failure (and explantation) when the 
immune system is suppressed by chemother- 
apy. The standard adjuvant chemotherapy 
regimen for patients at average risk of 
relapse within the Cambridge Breast Unit 
and several other units within the United 



Kingdom is E-CMF. The rationale for using 
this regimen is based on results of two trials 
designed to specifically address the efficacy 
of epirubicin as adjuvant treatment for early- 
stage breast cancer (1). Epirubicin is a more 
popular anthracycline in Europe and a meta- 
analysis comparing epirubicin with doxoru- 
bicin in the metastatic setting showed the 
former to be equally efficacious but associ- 
ated with fewer side effects. The National 
Epirubicin Adjuvant Trial (NEAT) com- 
pared four cycles of epirubicin followed by 
four cycles of CMF with six cycles of CMF 
alone. By contrast, the related Scottish Can- 
cer Therapy Network Trial (BR9601) had a 
slightly amended regimen and compared 
the same with eight cycles of CMF alone 
every three weeks. The two trials combined 
involved more than 2000 patients and at a 
median follow up of 48 months, relapse free, 
and overall survival rates were significantly 
improved in the E-CMF than CMF alone 
groups. The calculated five-year relapse-free 
survival rates were 76% versus 69% (p < 
0.001) and overall survival rates 82% versus 
75%, respectively. The hazard rates for 
relapse and death from any cause favored 
epirubucin schedules. This study is the most 
strongly positive among the few individual 
trials demonstrating an advantage for 
anthracycline-based chemotherapy. More- 
over, it is anticipated that this schedule will 
not only prove more effective than dose 
dense 5-fluorouracil, epirubicin, and cyclo- 
phosphamide (FEC) but also be safer in the 
longer term. It is current policy to offer 
higher-risk (HER2 positive, >4 nodes posi- 
tive) patients FEC-docetaxol as adjuvant che- 
motherapy (2). 

Despite having six children already, this 
patient enquired about the possibility of a 
further pregnancy. She initially opted for 
ovarian suppression with the LHRH ana- 
logue with Zoladex for two years, which is 
potentially reversible. However, upon com- 
pletion of Zoladex, the patient would be 
almost 47 years of age (and still remain on 
tamoxifen) . It was considered highly unlikely 
that she would successfully conceive after 



198 



CHAPTER 1 1 



completion of chemohormonal therapies. It 
should be noted that there is no clear evi- 
dence that any further pregnancy would 
increase the risk of breast cancer relapse 
and adversely influence long-term outcome 
(3). 

This patient was node positive and there- 
fore eligible for extended adjuvant hormonal 
therapy. Though more than three-quarters of 
recurrences occur within the first five years, 
late events do occur and patients remain at 
chronic risk of relapse. Dormant cancer stem 
cells can be "kick started" many years after 
primary treatment of breast cancer. The MA- 
17 trial randomized 5187 patients who were 
disease-free upon completion of five-years 
standard tamoxifen therapy to either letro- 
zole (2.5 mg/day) or placebo for a further 
five years. All patients had started letrozole 
within three months of stopping tamoxifen. 
An interim analysis was carried out at a 
median follow up of 30 months when the 
number of events had exceeded a predeter- 
mined figure. These initial results showed a 
significant improvement in disease-free sur- 
vival for those patients receiving extended 
adjuvant therapy with letrozole (HR 0.58; 
95% CI, 0.45-0.75; p = 0.0004). In addition 
to a reduction in risk of recurrence by 42%, 
there was also a statistically significant 
decrease in distant metastases and an 
increase in overall survival in the node posi- 
tive group (HR 0.61; p = 0.04). An updated 
analysis of this trial established letrozole as 
the first aromatase inhibitor to improve out- 
come after completion of five-years tamoxifen 
therapy (4). Indeed, the treatment effect was 
so strong that the trial was unblinded and 
letrozole was licensed for use as extended 
adjuvant endocrine therapy. An analysis of 
this trial post-unblinding revealed a signifi- 
cant improvement in several endpoints for 
women who switched to letrozole compared 
with continuation of placebo (5). These 
included (i) disease-free survival (HR 0.31; 
p < 0.001) (it) distant disease-free survival 
(HR 0.28; p < 0.002) and (Hi) overall survival 
(HR 0.53; p < 0.05). There was also a further 
reduction in contralateral breast cancer (HR 
0.23; p < 0.012). Thus extended adjuvant 
endocrine treatment with letrozole can 
improve outcomes even when commenced 



after a period without adjuvant hormonal 
therapy. However, this post-unblinding analy- 
sis was not based on randomized data and 
clearly the two arms were not balanced for 
patient and tumor characteristics. Those 
patients who were switched from placebo to 
letrozole were more likely to be younger 
patients with more aggressive node positive 
tumors and treated with prior chemotherapy. 
Thus the group who switched to letrozole 
from placebo had a greater risk of relapse 
and a worse prognosis, which has been cited 
as justification for the decision to unblind. 
Breast cancer patients remain at chronic risk 
of relapse, and reintroduction of endocrine 
therapy at any point along the pathway will 
improve outcomes. Dormant cancer cells can 
be activated or "kick started" many years after 
primary treatment of breast cancer. Examina- 
tion of hazard rates for recurrence within the 
extended adjuvant endocrine setting of the 
MA-17 trial implies that there is a residual risk 
of recurrence in patients completing five 
years of tamoxifen. The hazard ratio for 
recurrence (letrozolerplacebo) shows a 
trend to decrease over time and there is 
greater benefit from letrozole with more 
prolonged therapy (6). 



Related Cases 

Pregnancy and breast cancer — Case Studies 
35 and 36 

Ovarian suppression — Case Studies 8, 23, and 
27 

Fertility issues — Case Study 23 

Postmastectomy radiotherapy after breast 
reconstruction — Case Studies 3 and 18 

Adjuvant chemotherapy — Case Studies 2, 3, 6, 
8, 11, and 36 

Adjuvant hormonal therapy — Case Studies 1, 
4, 9, 10, 15, and 19 



Learning Points 

1. Most chemotherapeutic and endocrine 
therapy agents can enter breast milk 
and be passed on to the newborn infant. 
Therefore, if a woman is receiving 
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chemotherapy or endocrine therapy, 
she should not breast-feed her baby. 
2. During the first seven to nine years fol- 
lowing breast cancer diagnosis, women 
with ER-negative tumors are at greater 
risk for relapse than those with ER-pos- 
itive tumors. Thereafter, the risk of 
relapse is greater for patients with ER- 
positive tumors. Thus, extended endo- 
crine therapy should be considered for 
women with node-positive ER-positive 
tumors as these women are at increased 
risk for relapse many years after initial 
breast cancer diagnosis. 
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Part I: Bilateral Prophylactic Mastectomy 



CASE STUDY 38 



History 

A 31-year-old woman was referred by the 
Clinical Genetics Department for discussion 
of bilateral prophylactic mastectomy. The 
patient's mother and maternal grandmother 
both developed breast cancer at 33 and 
39 years of age, respectively, and the patient 
herself was increasingly conscious that she 
was approaching this age. In addition, to 
these two relatives, the patient's family his- 
tory included two maternal great aunts with 
postmenopausal disease and a maternal 
grandfather with prostate cancer. Though 
familial cancer history was incompletely 
documented, the patients estimated lifetime 
risk for development of breast cancer was 
80% to 85%. There was a high probability of 
either BRCA-1 or BRCA-2 mutation carriage 
and genetic testing of the patient's mother 
and sister was pending at the time of refer- 
ral. In particular, the patient understood 
that in the absence of any gene mutation, 
her risk of developing breast cancer was 
comparable to an age-matched population. 
She was keen to pursue prophylactic surgery 
without information from formal genetic 
testing (though both the patient and her 
sister were subsequently confirmed to carry 
a BRCA-2 gene mutation) . This was a care- 
fully considered decision by the patient who 
had a very balanced and informed point of 
view. She was a single parent and rather 
preoccupied with the risk of developing 
breast cancer and the possible impact on 
her child. The patient wished to minimize 
her risk and was provided with quantitative 



information on risk reduction from prophy- 
lactic surgery. 

The patient was otherwise fit and healthy; 
she had undergone excision of a fibroade- 
noma from the left breast a few years ago. 
She had one daughter aged four years who 
was breast-fed and used the oral contracep- 
tive pill for a cumulative period of five years. 

Clinical Findings 

Examination revealed no discrete or domi- 
nant lumps in either breast and no areas of 
focal nodularity. There was no axillary lym- 
phadenopathy. 



Investigations 

1 . Breast ultrasound — imaging of the breasts 
with ultrasound was normal (patient too 
young for mammography) (Ul). 

2. MRI breasts — normal. 

3. Genetic testing — BRCA-2 carrier. 

Treatment and Progress 

The patient proceeded to bilateral prophy- 
lactic surgery almost 12 months after her 
initial consultation in the breast clinic. By 
this time, she had received confirmation of 
BRCA mutation carriage and this strength- 
ened her conviction and provided objective 
evidence for risk reduction from prophylac- 
tic surgery. The patient had discussed recon- 
structive options with the plastic surgeons 
and was not keen on autologous tissue 



200 



PROPHYLACTIC MASTECTOMY 



201 



transfer. She had smallish-sized breasts and 
was suitable for an implant-only based tech- 
nique. Skin-sparing mastectomy was per- 
formed without nipple preservation and 
bilateral subpectoral tissue expanders were 
inserted at the time of mastectomy. The 
central defect resulting from excision of 
the nipple-areolar complex was closed with 
a transverse incision rather than a purse- 
string suture (no skin island imported from 
an autologous tissue flap). The patient made 
an excellent postoperative recovery and 
the implants were gradually expanded over 
the course of the next four to six weeks via a 
subcutaneous port. 

The patient was reviewed in the clinic two 
weeks following discharge and was relieved 
to be informed that histological examination 
of the resected breast tissue had revealed no 
evidence of hyperplasia, atypia, or malig- 
nancy. 

Discussion 

This patient had both a strong family history 
of breast cancer and a confirmed mutation 
in a known breast cancer susceptibility gene 
(BRCA-2). Though many individuals may 
possess a relative with breast cancer, only a 
minority of cases (5-10%) have an autoso- 
mally dominant pattern of inheritance con- 
sistent with vertical transmission of a high- 
risk genetic predisposition from one gener- 
ation to another. The level of genetic risk 
and probability of carriage of a mutation in a 
recognized gene is determined by an indi- 
vidual's family cancer history. Contemporary 
methods of clinical risk assessment involve 
accurate ascertainment of information relat- 
ing to the following points: 

1. Number of first- and second-degree rel- 
atives with cancer — though the history 
should focus on breast/ ovarian cancer, 
details of other familial malignancies 
should be sought to identify possible 
"cancer syndromes." Furthermore, infor- 
mation should be collated from both 
maternal and paternal relatives. Breast 
cancer can be inherited through the 
paternal lineage and cases may be con- 
fined to this side of the family. 



2. The age at diagnosis (not death) of each 
affected relative — early-onset breast can- 
cer is arbitrarily defined as development 
of disease among relatives under the age 
of 40 years. This patient's mother and 
maternal grandmother were diagnosed 
with breast cancer at 33 and 39 years, 
respectively. It was partly for this reason 
that the patient wished to pursue a spe- 
cific interventional procedure around 
the age of 31 years. 

3. Bilateral breast cancer — an inherited 
genetic predisposition affects all somatic 
cells and within this setting bilaterality is 
much more likely to occur than among 
sporadic cases. 

The normal lifetime risk for breast cancer 
is approximately 10% (1 in 10 women 
affected) . A method termed linkage analysis 
was previously used to calculate lifetime risk 
for development of breast cancer based on 
information from family cancer history (as 
above) . For some individuals the estimated 
lifetime risk was of the order 80% to 90%, 
i.e. they were almost certain to suffer the 
disease assuming they lived for a reasonable 
period of time and did not succumb from 
any competing cause of death. This heredi- 
tary predisposition is conferred by cancer 
susceptibility genes, which conform to Knud- 
son's model or "two-hit hypothesis" (1,2). 
Thus, mutations in both alleles of a gene 
pair are a prerequisite for cancer develop- 
ment. Individuals with an inherited predis- 
position already possessed a mutation in one 
allele (present in all cells) and thus required 
only one further somatic mutation for tumor 
formation. Sporadic forms of the cancer 
were dependent on two somatic mutations, 
the chances of which were correspondingly 
smaller for any equivalent mutation rate. 
Knudson's hypothesis is especially applicable 
to those tumors arising from loss of function 
in tumor suppressor genes; usually inactiva- 
tion of both alleles is essential before levels 
of the gene product fall sufficiently to induce 
malignant change. The breast cancer suscep- 
tibility genes BRCA-1 and BRCA-2 are tumor 
suppressor genes located on chromosomes 
17q21 and 13ql2, respectively and display an 
autosomal dominant pattern of inheritance 
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with variable penetrance (3,4). Mutations 
within these two genes account for approx- 
imately three-quarters of hereditary breast 
cancer cases and confer a lifetime risk of 
80% to 85% by age 70 years (i.e., a 10-fold 
increase) . At the cellular level, the effects of 
BRCA-1 and BRCA-2 are recessive and both 
copies of an allele must be lost or mutated 
for cancer progression. Individuals with a 
germline mutation in these genes have a 
dominantly inherited susceptibility and the 
second "hit" occurs in the somatic copy. 
Tumors from genetically predisposed 
patients show loss of heterozygosity in the 
wild-type BRCA-1 allele, but interestingly 
mutations of BRCA-1 and BRCA-2 are 
uncommon in sporadic breast cancers (5,6). 

Other genes involved in genetic predisposi- 
tion to breast cancer include p53 (Li-Fraumeni 
syndrome) (7), AT (ataxia-telangiectasia, and 
PTEN (breast and thyroid cancer) (8). These 
high-risk genes only account for 2% of all 
breast cancers. The majority of family clusters 
are not attributable to any of these high-risk 
susceptibility genes and attention has recently 
turned to "low risk" genes such as FGFR2 and 
TNCR9, which may collectively be responsible 
for up to 25% of familial breast cancer overall. 

Mutations within the mid portion of the 
BRCA-1 gene are associated with breast and 
ovarian cancer as opposed to breast cancer- 
specific disease. The overall risk of ovarian 
cancer for patients with a BRCA-1 mutation is 
between 20% and 40% (9). A single relative 
with both breast and ovarian cancer is suffi- 
cient to raise suspicion of a BRCA-1 gene 
mutation within a family in the absence of 
any other affected members. Similarly, BRCA- 
2 mutations are linked to male breast cancer 
and prostate cancer (10). Sometimes there are 
few female members within a family and this 
can conceal the clinical manifestation of any 
underlying genetic predisposition. It is also 
recognized that sporadic tumors can occur 
within families that harbor a known BRCA-1 
or BRCA-2 gene mutation. This phenomenon 
of "phenocopy" can lead to overestimation of 
genetic risk, particularly if a mutation in these 
genes has yet to be identified. 

The discovery and subsequent cloning of 
the breast cancer genes BRCA-1 and BRCA-2 



has spawned demand for genetic testing. 
However, mutations within these two genes 
are relatively uncommon in sporadic forms 
of breast cancer and in consequence the 
prevalence within the population is only of 
the order 0.001% (11). The proportion of 
hereditary cancers is much higher in certain 
population groups such as the Ashkenazi 
Jews, where "founder" mutations are com- 
mon (12). Genetic testing for BRCA-1 and 
BRCA-2 are therefore only relevant in a 
small percentage of individuals who belong 
to families with "hereditary" breast cancer. 
Within the United Kingdom, genetic testing 
is only undertaken after formal risk evalua- 
tion by clinical geneticists — it is not available 
"on demand." At least 300 different muta- 
tions have been found for each of these 
genes and genetic testing must screen for 
all the known mutations as well as searching 
for any potential "new" mutation for that 
family. Once a mutation has been character- 
ized, it is easier to then screen other relatives 
for this specific change in nucleotide 
sequence. It is possible that no mutation 
will be found after exhaustive testing which 
can be frustrating for individuals who come 
from families where there is clearly a strong 
history of breast/ ovarian cancer. Genetic 
testing is expensive ($2,500) and it is not 
feasible to carry out blanket screening of all 
interested women (13). Where "founder" 
mutations are present, genetic testing is 
easier and cheaper. The American Society 
of Clinical Oncology has issued guidelines 
for breast cancer predisposition testing, and 
the following criteria must be fulfilled: 

• The individual has a strong family history 
of cancer and/or early age of onset. 

• The test can be adequately interpreted. 

• The results will guide management deci- 
sions for the patient or other family mem- 
bers (14). 

A great advantage of genetic testing is 
provision of accurate risk quantitation. 
Once a mutation has been identified for a 
particular family, those members who test 
negative have no increased risk of develop- 
ing breast cancer than an age-matched 
individual from the general population 
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(no specific surveillance or treatment is indi- 
cated) . By contrast, a family member with a 
documented mutation has a very high 
chance of developing the disease without 
some form of intervention. Herein lies a 
potential dilemma; when women consent 
to genetic testing, they must be counseled 
appropriately and be able to cope with the 
information gained from the test — whatever 
the result (15). Most women overestimate 
their risk, and genetic testing allows accurate 
risk assessment that more confidently 
informs any proposed management deci- 
sions (16). 

Though MRI has much greater sensitivity 
than mammography for detecting cancer in 
younger women with denser breast tissue, 
there is no evidence for any reduction in 
mortality from enhanced radiological sur- 
veillance of high-risk women (17). MRI 
screening has a lower specificity and 10-fold 
higher cost compared with mammography 
(18). Moreover, chemoprevention with 
agents such as tamoxifen and raloxifene 
can reduce the incidence of breast cancer 
by up to 50%, but have no effect on survival 
from all causes of death (19-22). All chemo- 
preventive agents have potential side effects 
and it should be remembered that these are 
administered to otherwise healthy women. 
The risk elevation for entry into chemopre- 
vention trials is a projected risk of 1.66% at 
five years (23). 

Bilateral prophylactic surgery reduces the 
expected risk of breast cancer by more than 
90%. In a retrospective study of more than 
600 women at moderate to high risk who 
had undergone bilateral prophylactic mas- 
tectomy, the incidence of breast cancer was 
reduced by 89.5% (p < 0.001) (24). An 
established Gail model for risk estimation 
was used to predict the number of breast 
cancer cases expected in these two groups 
without surgical intervention. This together 
with several smaller studies have validated 
bilateral prophylactic mastectomy as a man- 
agement option for women at increased risk 
for development of breast cancer (25). Pro- 
phylactic surgery cannot remove all breast 
tissue and when the nipple-areolar complex 
is preserved (subcutaneous mastectomy) up 



to 15% of breast tissue may remain. Interest- 
ingly, most women do not opt for prophy- 
lactic mastectomy even when good-quality 
immediate breast reconstruction is available. 
There can be profound psychological seque- 
lae from this radical form of intervention 
and studies have shown that a small minority 
(3-6%) of women do regret their decision to 
choose a surgical option for risk reduction 
(26). This is more likely when women have 
been "talked into" the operation. Health 
professionals should inform rather than 
"sell" this option; there is a difference 
between offering and recommending bilat- 
eral prophylactic mastectomy and the final 
decision must be left to the patient (15). 
Women should be allowed plenty of time to 
reach a final decision and must fully under- 
stand the risks, benefits, and limitations of 
bilateral prophylactic surgery, which should 
probably not be undertaken under the age 
of about 25 years. Conversely, the older a 
women is when she has prophylactic surgery, 
the smaller are the absolute benefits due to a 
corresponding reduction in estimated life- 
time risk (27). The mean age of patients in 
most studies of prophylactic mastectomy is 
42 years, and there is minimal benefit from 
carrying out this procedure over the age of 
60 years. The gains in life expectancy with 
bilateral prophylactic mastectomy are typi- 
cally between three and five years and may 
be a matter of months for older patients 
(27) . A patient with a BRCA-2 gene mutation 
who has a 70% to 80% lifetime risk of 
developing breast cancer would reduce her 
absolute risk of death from breast cancer by 
only 2.5%. Moreover, it should be remem- 
bered that survival rates from breast cancer 
have greatly improved, and these patients 
are likely to have a screen-detected lesion 
or at least a small palpable tumor. 

Patients undergoing bilateral prophylactic 
mastectomy within the Cambridge Breast 
Unit do not have preservation of the 
nipple-areolar complex, though it is acknowl- 
edged that this practice is acceptable. 
However, patients must be warned of the 
finite risk of subsequent cancer develop- 
ment, particularly when a sliver of breast 
tissue is left deep to the nipple-areolar 
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complex. It is preferable to employ a later- 
ally placed incision for nipple-sparing mas- 
tectomy to minimize the chance of nipple 
ischemia. There is no role for routine sen- 
tinel lymph node biopsy in the absence of 
any evidence of cancer on preoperative 
investigations. 

This patient elected to undergo prophy- 
lactic oophorectomy in addition to bilateral 
prophylactic mastectomy. BRCA-2 mutations 
are associated with a 10% to 20% risk for 
development of ovarian cancer (lower than 
for BRCA-1 mutations) (9) . Oophorectomy 
not only reduces the risk of ovarian cancer 
by removal of ovarian tissue, but significantly 
impacts on the subsequent risk of breast 
cancer — irrespective of any genetic predis- 
position to the latter. Indeed, iatrogenic 
oophorectomy in women under the age of 
40 years reduces breast cancer risk by 
approximately two-thirds. Studies have 
shown that among women who carry muta- 
tions of BRCA-1 and BRCA-2, oophorectomy 
reduces breast cancer risk between 50% and 
75% (28,29). Therefore, prophylactic 
oophorectomy can potentially reduce the 
incidence of both breast and ovarian cancer 
and this should be discussed in those women 
with a hereditary predisposition. Studies sug- 
gest that bilateral salpingo-oophorectomy is 
more "acceptable" as a risk-reducing strategy 
than bilateral prophylactic mastectomy and 
is chosen by more than 85% of heterozygotes 
for the major susceptibility genes BRCA-1 
and BRCA-2. There are uncertain issues 
relating to hormone replacement for control 
of menopausal symptoms in these relatively 
young women. A limited period of usage at 
the lowest dose compatible with control of 
acute climacteric symptoms seems sensible. 
Calcium and vitamin D supplements should 
be recommended in the longer term for 
maintenance of bone health. 



Related Cases 

Contralateral prophylactic mastectomy — 
Case Study 39 

Implant-only based reconstruction — Case 
Study 4 



Learning Points 

1. Approximately 5% to 10% of all breast 
cancers have a recognized genetic pre- 
disposition, with the majority of these 
having mutations in the BRCA-1 or 
BRCA-2 genes. 

2. For women with a genetic predisposition 
for breast cancer, there are three options 
available: surveillance (including breast 
MRI) , prophylactic surgery (bilateral mas- 
tectomy may reduce breast cancer risk by 
90% and bilateral salpingo-oophorec- 
tomy before age 40 may reduce breast 
cancer risk by 50% and ovarian cancer 
risk by 90%) , and chemoprevention (with 
tamoxifen). However, there are no 
randomized prospective trials that have 
specifically addressed the impact of these 
interventions in mutation carriers. 

3. If a patient decides to undergo bilateral 
mastectomy to reduce breast cancer 
risk, then skin-sparing mastectomy 
(removal of the breast and nipple-areo- 
lar complex with preservation of the 
overlying skin) is the procedure of 
choice. Alternatively, total mastectomy 
is an acceptable option. However, nip- 
ple-sparing mastectomy (subcutaneous 
mastectomy) should be discouraged 
because the patient would remain at 
risk for developing breast cancer within 
the ducts of the nipple-areolar complex. 
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History 

A 60-year-old woman was found to have an 
area of microcalcification in die right breast 



on routine screening mammography. She 
had undergone a left modified radical mas- 
tectomy for a grade III node-negative 
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invasive ductal carcinoma of the right breast 
eight years earlier and received adjuvant 
chemotherapy that was poorly tolerated. 
She sustained a deep vein thrombosis during 
treatment. She remained well with no evi- 
dence of recurrent disease, but tended to 
become anxious at the time of breast imag- 
ing lest any further malignancy be detected 
in the contralateral breast. There was no 
family history of breast or ovarian cancer. 



Clinical Findings 

A well-healed mastectomy scar was present 
on the left side with no evidence of any 
locoregional recurrence. No discrete mass 
lesion or areas of focal nodularity were 
detectable in the right breast, which was 
noted to be rather heavy and pendulous (El). 



Clinical Assessment 

Asymptomatic screen-detected microcalcifi- 
cation of the right breast in a patient with a 
previous invasive cancer of the left breast. 



Investigations 

Mammography (Right) 

A cluster of relatively coarse microcalcifica- 
tion was seen in the upper outer quadrant of 
the right breast with no associated mass 
lesion. 

Breast Ultrasound 

Breast ultrasound was not performed. 

Mammotome Biopsy 

Percutaneous biopsy of the left breast was 
carried out with a mammotome (11-gauge 
needle) that yields a larger volume of tissue 
than standard core biopsy. A radiograph of 
the biopsy material confirmed that calcifica- 
tion was present in the specimen (Fig. 1). 
Histopathological evaluation revealed local- 
ized fibrous sclerosis containing coarse 
microcalcification consistent with a zone of 
fat necrosis (B2) (Fig. 2) . 



® 



Figure 1 




Figure 2 

Diagnosis 

Incidental area of fat necrosis of the right 
breast with no antecedent history of trauma. 

Multidisciplinary Review 1 

Following multidisciplinary review the 
patient was reassured and discharged back 
into the screening program. There was no 
indication for further tissue acquisition and 
open surgical biopsy was not necessary on 
the basis of the mammotome result. 

Treatment and Progress 

The patient accepted the results of the 
mammotome biopsy and was relieved that 
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no malignancy had been detected. However, 
she felt unable to cope with fear of develop- 
ing cancer in the contralateral breast and 
had been traumatized psychologically by the 
adjuvant treatments previously received for 
her left-breast cancer (namely chemother- 
apy) . Moreover, she felt very lopsided with a 
single breast and had no desire for any 
reconstructive procedure to the left side. 
She therefore requested a contralateral pro- 
phylactic mastectomy and understood that 
though this would not prolong her life, it 
would minimize the chance of a second 
breast cancer and avoid the need for any 
further treatments such as chemotherapy. 
Interestingly, it was pointed out to the 
patient that a contralateral cancer is often 
of a more favorable grade and stage that 
makes the need for chemotherapy less likely. 
Despite these comments, the patient was 
adamant that she wished to proceed with a 
contralateral procedure and this was 
arranged within two months. A right simple 
mastectomy was carried out (without any 
form of axillary surgery) and the patient 
made an uneventful recovery. She was very 
pleased that she had undergone contrala- 
teral prophylactic surgery. 

Definitive Histology 

This revealed benign breast changes only 
with no evidence of atypia, in situ or invasive 
malignancy. 

Discussion 

The greatest risk factor for breast cancer is a 
personal history of the disease. The risk for 
development of contralateral breast cancer 
is approximately 0.7% per year and the risk 
of dying from a contralateral lesion about 
0.2% per year (1). Between 4% and 15% of 
patients surviving breast cancer will develop 
cancer in the opposite breast (2). Patients 
who undergo breast conservation surgery 
have a risk of de novo cancer in both the 
contralateral and the remaining ipsilateral 
breast tissue. In the latter scenario, a true 
ipsilateral breast tumor recurrence must be 
distinguished from a new cancer. There is no 
evidence that scatter from external beam 



radiotherapy (5-10% of total dosage) signifi- 
cantly increases the chance of malignant 
change in the remaining breast tissue. Sys- 
temic adjuvant chemohormonal therapies 
reduce ipsilateral breast tumor recurrence 
by approximately one-third (3-5) and hor- 
monal therapies such as tamoxifen decrease 
the risk of contralateral disease by up to 40% 
(6). More women are now being successfully 
treated for breast cancer at an earlier stage 
of disease. For younger women who do not 
suffer from non-breast-cancer related 
deaths, survival is sufficiently prolonged to 
allow manifestation of a second, contrala- 
teral malignancy. For women with breast 
cancer diagnosed under the age of 50 
years, the risk of contralateral breast cancer 
is 10- to 14-fold higher than for die general 
population. It has been estimated that fewer 
than 5% of women will have developed a 
contralateral breast cancer by 4 years and 
only 7% at 10 years (7). Patients with a 
known BRCA-1 mutation have at least a 
60% risk of a contralateral breast cancer 
and usually bilateral mastectomy is recom- 
mended for this group of patients if breast 
cancer develops prior to any ipsilateral pro- 
phylactic procedure (8). 

Some women will opt for a contralateral 
prophylactic mastectomy on the basis of a 
prior diagnosis of breast cancer in the 
absence of any strong family history or 
genetic predisposition. This is a personal 
choice and a woman has a right to choose 
her destiny. Nonetheless, it is important to 
emphasize to these patients that a contrala- 
teral procedure will not necessarily prolong 
their life, but will reduce the chance of fur- 
ther developing a breast cancer. A patient's 
fate is determined by the index tumor and 
second contralateral cancers are usually of a 
more favorable prognosis and probably con- 
tribute to only about 5% of breast cancer 
mortality (9). This is partly related to detec- 
tion at an earlier stage from routine follow- 
up surveillance. However, with heightened 
public awareness and breast-screening pro- 
grams, cancers are presenting at a smaller 
size and earlier stage. In consequence, any 
prognostic advantage of contralateral can- 
cers will be eroded and therefore second 
cancers could become more important in 
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the future. This would strengthen any argu- 
ment for a contralateral prophylactic mas- 
tectomy in patients with an early-stage index 
lesion as it might confer an overall survival 
benefit for an individual patient and not just 
avoid further cancer treatment. 

Many patients request a contralateral pro- 
phylactic mastectomy because they do not 
wish to endure further treatments for any 
new breast cancer. Such concerns often 
relate to chemotherapy rather than surgery 
per se despite prophylactic mastectomy 
being relatively radical surgery. Some 
patients feel very lopsided after a unilateral 
mastectomy for cancer and seek to be flat 
chested. Occasionally a single remaining 
heavy and pendulous breast can lead to 
back problems. Several of these factors per- 
tained in the case described herein. 

Contralateral prophylactic mastectomy 
may be requested because of a fear of fur- 
ther cancer per se and patients may seek to 
minimize the chance of any recurrence or 
second malignancies. It may be impossible to 
reassure patients that long-term survival is 
unlikely to be compromised in the event of a 
contralateral cancer. In younger women, 
increased density of breast tissue renders 
mammographic surveillance more difficult. 
Use of MRI as a screening tool may fail to 
reassure these younger patients that the 
opposite breast is tumor-free (there is no 
role for random contralateral biopsies) (10). 

Though contralateral prophylactic mastec- 
tomy may be demanded by a patient from 
personal choice and in accordance with the 
principle of autonomy, there are situations 
where this may be surgically recommended: 

1. Moderately strong family history of 
breast cancer. 

2. The presence of florid lobular carci- 
noma in situ in association with a lobular 
phenotype in the ipsilateral breast can- 
cer (higher chance of bilaterality) . 

3. Dense nodular breast parenchyma or a 
mammographically occult index lesion. 
This limits the sensitivity of clinical and 
radiological surveillance. 

4. Patients who have received mantel irra- 
diation for Hodgkin's disease are at high 
risk for bilateral breast cancers and a 



contralateral prophylactic mastectomy 
should be considered when a unilateral 
tumor develops in this group of patients. 

Related Cases 

Bilateral prophylactic mastectomy — Case 
Study 38 

Simple mastectomy without immediate 
breast reconstruction — Case Study 44 

Learning Points 

1. Women who have been diagnosed with 
breast cancer are at increased risk for 
developing contralateral breast cancer 
(0.7% per year). For women treated 
with endocrine therapy, this risk is 
halved. For some women, the fear of 
developing contralateral breast cancer 
is so great that contralateral prophylac- 
tic mastectomy is undertaken to reduce 
anxiety. 

2. Recent retrospective studies have sug- 
gested that contralateral prophylactic 
mastectomy may improve breast cancer 
survival rates. However, there are no 
randomized prospective trials that have 
addressed this issue. 

3. In the United States, the number of 
women electing to undergo contrala- 
teral prophylactic mastectomy following 
a breast cancer diagnosis has increased 
substantially in recent years. This may 
partly reflect the wider use of breast 
MRI, and the false-positives associated 
with it. 
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CASE STUDY 40 



History 

A 71-year-old woman presented with an 
eight-week history of a lump in the right 
breast. There was no associated nipple dis- 
charge but the patient had noticed recent 
inversion of the right nipple. The patient 
had no previous breast problems and had 
undergone a screening mammogram seven 
years earlier within the NHS Breast Screen- 
ing Programme. There was no family history 
of breast or ovarian cancer. The patient had 
given birth to her first child at the age of 24 
years and had never used either hormone 
replacement therapy or the oral contracep- 
tive pill. 



Clinical Findings 

Examination revealed a hard irregular mass 
lying superior to the right nipple-areolar 
complex and measuring 3 cm in maximum 
diameter. There was associated tethering of 
the overlying skin and indrawing of the right 
nipple. A hard, fixed node was palpable in 
the right axilla (E5) (Fig. 1). 



Clinical Assessment 

Clinical carcinoma of the right breast (not 
conservable) with involved axillary lymph 
nodes. 



Investigations 

Mammography 

A spiculated mass was seen in the right 
retroareolar region measuring 35 mm in 



Right 



Left 




Figure 1 

maximum diameter with the appearances 
of a carcinoma (R5) (Fig. 2A, B). 

Breast Ultrasound 

The sonographic correlate was a 34-mm ill- 
defined heterogeneous mass lesion, which 
was hypoechoic without posterior acoustic 
enhancement or attenuation (U5) (Fig. 3). 




Figure 2 
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Figure ', 



Core Biopsy 

Ultrasound-guided core biopsy (16-gauge 
needle) of the breast mass confirmed an 
invasive carcinoma (provisionally grade II, but 
only a tiny fragment of tumor tissue present in 
core biopsy, ER positive 3 ) (Fig. 4) . 

Diagnosis 

Early-stage right-breast cancer (T2N2). 

Multidisciplinary Review 1 

It was recommended that the patient undergo 
a right modified radical mastectomy and a 
level II axillary lymph node dissection. The 
patient had a centrally located tumor exceed- 
ing 3 cm in size and associated with nipple 
indrawing, which precluded breast conserva- 
tion. Moreover, the patient was not eligible for 
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Figure 4 



sentinel node biopsy due to the presence of 
a firm, fixed node in the right axilla. 
Radiotherapy to the chest wall would 
likely be required on account of the 
relatively large tumor size and clinically posi- 
tive node. 

Treatment and Progress 

The patient proceeded to a right modified 
radical mastectomy within four weeks of ini- 
tial presentation (2 weeks from tissue diag- 
nosis). A wide skin excision was performed 
together with a level III axillary lymph node 
dissection (Fig. 5) . The patient made an 
uneventful recovery and both drains were 
removed after 72 hours. 

Definitive Histology 

This revealed a multifocal invasive carci- 
noma, which was upgraded to III from the 
core biopsy [Fig. 6A (low power) and B 
(high power)]. There was associated high- 
grade cribriform and micropapillary DCIS 
and the largest lesion measured 32 mm in 
maximum extent (invasive and in situ com- 
ponent) . Two other principle foci measuring 
19 mm and 6.5 mm were identified lying just 
inferior to the main lesion and deep to the 
nipple, respectively. Lymphovascular invasion 
was present (Fig. 6C) and 7 of 26 lymph nodes 
contained metastatic tumor with evidence of 
extranodal spread (Fig. 6D). 

Multidisciplinary Review 2 

In view of the multifocality and extensive 
nodal involvement (>4 nodes positive), 
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radiotherapy to the chest wall and supraclavic- 
ular fossa was recommended. Tamoxifen was 
commenced as adjuvant systemic hormonal 
therapy (tumor strongly ER positive) with a 
planned early switch to an aromatase inhibitor 
after two to three years (NPI > 4.4) . 

Treatment and Progress 

The patient underwent a course of radiodier- 
apy to the chest wall and supraclavicular fossa 
commencing six weeks after surgery. She 
tolerated this well with no acute radiation 
sequelae. Four months following surgery, 
she presented with moderate lymphedema 
of the right arm and was referred to the 
lymphedema clinic (Fig. 7A-C). She was fit- 
ted with a standard sleeve and reviewed every 
six months (Fig. 8A, B). A routine contrala- 
teral mammogram performed at two years 
revealed no significant abnormality in the 
left breast. 

Discussion 

This patient developed moderately severe 
lymphedema four months following breast 



surgery, which incorporated a level III axil- 
lary lymph node dissection. Despite recent 
advances in treatments for breast cancer, 
lymphedema remains a common complica- 
tion that can lead to major physical and 
psychological morbidity. Though it is often 
the nondominant upper limb that is affected 
(most breast cancers occur on the left side), 
lymphedema causes symptoms of heaviness 
and discomfort with associated functional 
impairment and an unsightly appearance 
(Fig. 6) . The swelling of early lymphedema- 
tous change is soft with pitting on pressure 
and improvement with arm elevation. The 
accumulation of protein-rich fluid within the 
extracellular compartment renders the limb 
prone to recurrent superficial infection, 
which contributes to more chronic inflam- 
matory changes with fibrosis. Disruption and 
blockage of the lymphatics raises hydrostatic 
pressure within other parts of the lymphatic 
system and promotes further tissue edema by 
hampering absorption of excess fluid back 
into the lymphatic vessels. The precise etiol- 
ogy of lymphedema remains unclear, but is 
related to the extent of axillary dissection. 
The latter disrupts lymphatic drainage 
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pathways and thus compromised function is 
more likely when surgical dissection is more 
extensive. The overall incidence of lymphe- 
dema is cited as between 10% and 30% (1- 
4) , though there are variations in the defini- 
tion of lymphedema. Some reports are based 
on subjective assessment of arm swelling 
while others relate to measurements of 
limb volume excess. It is impractical to mea- 
sure the latter by volume displacement tech- 
niques and the preferred method is serial 
circumferential measurements with calcula- 





Figure 7 



Figure 8 



tion of lymph volume using equations for a 
truncated cone (frustum) (5). A relatively 
simple method for assessing differential limb 
volume is to take measurements of limb 
circumference 10 cm above and below the 
olecranon; a difference of >2 cm is generally 
accepted as definition of lymphedema in a 
patient of average body habitus (6). 

A level II axillary lymph node dissection 
involves clearance of all tissue below the 
axillary vein with no attempt to skeletonize 
the latter. Some fatty tissue remains inferior 
to the vein and this extent of dissection 
should be associated with lymphedema 
rates of less than 10% to 15%. When a 
level III dissection is undertaken, rates of 
lymphedema increase to approximately 
25%, though some surgeons believe that 
removal of three to four nodes maximum 
at level III is unlikely to significantly impact 
on documented rates of lymphedema. More- 
over, some surgeons loosely refer to level 11/ 
III dissection within the literature and this 
confounds interpretation of data on rates of 
lymphedema formation. The addition of 
axillary irradiation to a formal clearance 
can lead to rates in excess of 40%. There is 
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rarely any justification for combined dissec- 
tion and irradiation nowadays. 

Lymphedema can develop many years 
after surgery (up to 20 years) and follow 
soon after an episode of heavy lifting or 
vigorous/prolonged usage of the arm. How- 
ever, three-quarters of cases occur within the 
first 12 months and the onset may be insid- 
ious with a gradual progression to a severely 
swollen and impaired limb (7) . Minor cuts 
and grazes and even venepuncture have 
been reported as precipitating factors. Lym- 
phedema appears to be more common in 
patients who suffer postoperative infection 
and this may be related to obesity (8). 
Chronic lymphedema can be complicated 
by malignant change with development of 
secondary lymphangiosarcoma (Stewart- 
Treeves syndrome) . 

Lymphedema can be graded clinically as 
follows: 

I — Swelling, which pits on pressure and may 

reduce with limb elevation; 

II — Firmer, non-pitting edema; skin and nail 

changes with hair loss; 

III — Elephantiasis of the limb with grossly 

thickened skin and large redundant folds. 

Though a precipitating factor may be 
identified, there is usually no obvious reason 
why lymphedema has developed at a partic- 
ular point in time after surgery. Duplex 
ultrasound should be carried out to exclude 
venous obstruction and a CT scan per- 
formed to determine whether an axillary 
mass (recurrent tumor) has a causative 
role. The majority of patients have mild to 
moderate lymphedema and conservative 
measures are the mainstay of treatment. 
Drug treatment and surgery are reserved for 
severe forms of chronic lymphedema with 
elephantiasis of the limb. The aims of treat- 
ment are to control edema, prevent infection, 
and maximize the function and appearance 
of the affected limb. Conservative treatment 
encompasses the following areas: 

Hygiene — meticulous skin and nail care. Avoid 
breaks in skin and thorough antisepsis following 
minor cuts and abrasions. Commencement of 
antibiotics promptly or long-term prophylaxis. 
Massage — manual lymphatic drainage (MLD) by 
a trained therapist initially. Gentle massage will 



facilitate lymph flow. MLD is a more formal type 
of massage that starts within non-lymphedema- 
tous zones of the trunk and moves more periph- 
erally along the limb after these watershed areas 
have been "prepared" for receipt of extralym- 
phatic fluid (9). 

Elevation — this simple maneuver can effectively 
treat mild forms of chronic lymphedema. Ideally 
the limb should be elevated overnight but a noc- 
turnal schedule is unlikely to be conducive to a 
good night's sleep. 

Compression bandaging — this compensates for the 
loss of tissue elasticity in lymphedematous tissues. 
Most patients should wear compression garments, 
especially following a session of massage, to hin- 
der reaccumulation of fluid. These compression 
sleeves can be custom made and class II or III 
provide an adequate level of support for upper 
limb lymphedema (30-40 mmHg and 40-50 
mmHg) , respectively. A compression sleeve 
should be worn day and night and a separate 
glove is available for the hand. 
Exercise — flow of lymph within the lymphatic ves- 
sels is passive and contraction of the limb muscu- 
lature stimulates onward movement of lymph in a 
proximal direction. Dynamic exercises are less 
likely to increase limb blood flow compared 
with static exercises and should be undertaken 
while wearing a compression garment. 

Complex decongestive therapy is an inte- 
grated program that incorporates skin care, 
massage, compression devices, and regular 
exercise. The course lasts about four weeks 
and can lead to a 20% decrease in limb swell- 
ing (10). This patient was initially managed by 
a breast care nurse in a lymphedema clinic 
and was subsequendy referred to a specialist 
lymphedema facility for more intensive ther- 
apy. With the advent of sentinel lymph node 
biopsy, the majority of clinically node-negative 
breast cancer patients no longer undergo rou- 
tine axillary lymph node dissection at the out- 
set. This is likely to reduce the number of 
cases of lymphedema in the future. There is 
no evidence at present that rates of lymphe- 
dema may ultimately be higher among 
patients who undergo a positive sentinel 
lymph node biopsy followed by a delayed 
axillary dissection (despite more technically 
challenging surgery). Those patients with 
involvement of a single sentinel lymph node 
(particularly when only micrometastases are 
present) should have axillary dissection con- 
fined to level II. 
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Related Cases 

Lymphedema — Case Study 41 

Adjuvant hormonal therapy — Case Studies 1, 
4, 9, 10, 15, and 19 

Postmastectomy radiotherapy — Case Studies 
2, 3, 18, 22, 23, 25, 26, 27, and 28 

Axillary management — Case Studies 8, 9, 10, 
18, and 24 



Learning Points 



1. Lymphedema is associated with axillary 
surgery and radiation to the axilla. A 
review of several studies found that the 
risk of lymphedema was approximately 
17% for breast cancer patients treated 
with axillary surgery alone and 41 % for 
those treated with axillary radiation and 
surgery. 

2. Reports concerning the incidence of 
lymphedema in breast cancer patients 
have varied considerably, largely due to 
the lack of uniform diagnostic criteria. 
Lymphedema is not detectable clinically 
until the interstitial volume is 30% 
above normal (11). 
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Part I: Male Breast Cancer 



CASE STUDY 41 



History 

A 77-year-old man presented to the breast 
unit with a one-week history of a lump in the 
left breast. He described the lump as being 
on the "edge of the nipple" and had noticed 
some indrawing thereof but no nipple dis- 
charge. His general health was otherwise 
good, and he reported no recent weight 
loss or unusual cough or back pain. He was 
taking no regular medication and had no 
family history of breast cancer. 



Clinical Findings 

Examination revealed a firm discrete lump 
lying close to the left nipple areolar complex 
and encroaching deep to this. There was 
dimpling of the periareolar skin and indraw- 
ing of the left nipple [Fig. 1A-C (post-core 
biopsy) ] . The lump was partially fixed to the 
underlying pectoralis muscle and several 
hard, but mobile, nodes were palpable in 
the left axilla (E5) (Fig. 2). 




Figure 1 
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Figure 2 



Clinical Assessment 

Clinical carcinoma of the left breast in an 
elderly male with involved axillary lymph 
nodes. 




Figure 4 



Investigations 

Mammography 

A spiculate mass lesion was seen in the left 
retroareolar region measuring 15 mm in 
maximum diameter (R5) (Fig. 3A, B). 

Ultrasound Breast/Axilla 

The mammographic lesion corresponded to 
an ill-defined, heterogeneous mass measur- 
ing 15 mm on ultrasound. The echo pattern 
was hypoechoic with posterior acoustic atten- 
uation (U5) (Fig. 4). The axilla was not 
interrogated sonographically. 

Core Biopsy 

Ultrasound-guided core biopsy (16-gauge 
needle) confirmed an invasive carcinoma 
(grade III, ER positive, HER2 negative) 
[Fig. 5A (low power), B (high power)]. 




m 






(A) 




Figure 3 



Diagnosis 

Early-stage left-sided male breast cancer 

(T1N1). 



Multidisciplinary Review 1 

It was recommended the patient be offered a 
left modified radical mastectomy with a level 
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Figure 6 

II/III axillary lymph node dissection (fit and 
healthy patient) . Ultrasound assessment of 
the left axilla was not requested as the 
patient was ineligible for sentinel node 
biopsy in the presence of clinically palpable 
nodes. 

Treatment and Progress 

The patient underwent the proposed sur- 
gery and at operation there was macroscopic 
evidence of axillary lymph node involve- 
ment. A wide ellipse of skin was removed 
to incorporate the nipple areolar complex 
together with the skin overlying the tumor 
(Fig. 6). The skin flaps were readily approxi- 
mated without tension. The patient made an 
uneventful recovery and was discharged 
home on the third postoperative day after 
removal of both drains. On subsequent 
review in the clinic 10 months after surgery, 
there was a well-healed mastectomy scar. 
However, the patient had recently developed 
lymphedema of the left upper limb, which 
necessitated the use of an elasticated sleeve 
(Fig. 7A, B). 



Definitive Histology 

This confirmed an invasive ductal carcinoma 
(grade III) measuring 18 mm in maximum 
diameter (Fig. 8A) . The tumor was invading 
the overlying dermis, but not the underlying 
muscle (no muscle resected at the time of 
surgery) (Fig. 8B, C). There was associated 
high nuclear grade ductal carcinoma in situ 
(DCIS), but this did not extend beyond the 
invasive component. Lymphovascular inva- 
sion was present (Fig. 8D) and 10 of the 18 
nodes removed were infiltrated with carci- 
noma (Fig. 8E). 




Figure 7 



Multidisciplinary Review 2 

It was recommended that the patient receive 
radiotherapy to the left chest wall and supra- 
clavicular fossa on account of the extensive 
node involvement. The tumor was hormone 
sensitive, and tamoxifen for five years was 
advised as adjuvant systemic hormonal 
therapy. 



Discussion 

Male breast cancer is uncommon, represent- 
ing 0.5% to 1% of all breast malignancies 
(1). The mean age at diagnosis is between 60 
and 70 years, which is approximately 10 years 
more than that for female breast cancer. 
Nonetheless, men of all ages can be affected 
with this disease. Male breast cancer tends to 
present at a later stage with a higher inci- 
dence of axillary metastases at the time of 
diagnosis, though prognosis is similar to the 
disease in females when matched stage for 
stage (2^1). This may be attributable either 
to late clinical presentation or to earlier 
lymphatic infiltration consequent to the 
smaller volume of breast and fatty tissue. 
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Figure 8 



Predisposing risk factors include radiation 
exposure (4), estrogen administration, and 
diseases associated with hyperestrogenism 
such as cirrhosis of the liver and Kleinfelter's 
syndrome (5-8). Genetic predisposition 
occurs in some cases of male breast cancer, 
with an increased incidence in patients who 
have several female relatives affected with 
the disease. A higher risk of male breast 
cancer (6% risk) has been reported in fam- 
ilies for whom a mutation in the BRCA-2 
gene has been identified (9,10). 

This man presented with overt signs of 
clinical carcinoma of the left breast. How- 
ever, breast cancer in males can be difficult 
to distinguish clinically from gynecomastia, 
which is a much more common condition. 



This is often bilateral and associated with a 
more generalized enlargement of the breast 
disc rather than a discrete lump. Gyneco- 
mastia may be tender whereas male breast 
cancer usually presents with a firm, slightly 
irregular, painless subareolar mass; the latter 
may be associated with skin changes and 
tethering to the overlying muscle. 

The standard surgical treatment for male 
breast cancer is a modified radical mastec- 
tomy, which includes a level II axillary dis- 
section (11). The paucity of breast tissue 
precludes any form of conservation due to 
the high tumor:breast size ratio and proxim- 
ity of the cancer to the nipple. Where tumor 
is found to invade the pectoral muscle, a 
sliver of muscle can be removed at the time 
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of mastectomy. There is little experience of 
sentinel node biopsy for male breast cancer, 
but this would be precluded for clinically 
positive axillae (12-14). The higher inci- 
dence of nodal involvement justifies formal 
axillary clearance at the outset for most 
patients. Male patients tend to present with 
more advanced stages of disease than 
females and often with a significant delay 
between onset of symptoms and diagnosis. 
Even though larger tumors may be more 
likely to be associated with nodal metastases, 
axillary ultrasound can be undertaken pre- 
operatively in all clinically node-negative 
patients or confined to those with tumors 
>1.5 cm. Up to 60% of male breast cancer 
patients are reported to have nodal involve- 
ment at presentation (15), and axillary ultra- 
sound can detect up to 40% of node-positive 
patients and permit axillary lymph node dis- 
section (ALND) to be performed at the out- 
set (16). With increasing awareness of the 
condition, men may seek medical attention 
at an earlier stage in the future. 

Tamoxifen has been the standard adjuvant 
systemic treatment for ER-positive tumors. It is 
unclear whether aromatase inhibitors are 
effective for male breast cancer. The synthesis 
of estrogens by peripheral aromatization in fat 
tissue is probably quantitatively less important 
in males; it may therefore be more appropri- 
ate to use tamoxifen, which is a competitive 
antagonist for the ligand-binding site of the 
ER. For younger men with breast cancer, 
chemotherapy may be indicated. However, 
male breast cancer occurs in an older popu- 
lation in whom there may be significant 
comorbidities. Were this 77-year-old patient 
to have had an ER-negative tumor, no form of 
systemic therapy would have been given. 

Related Cases 

Male breast cancer — Case Study 42 

Modified radical mastectomy in females — 
Case Studies 1, 2, and 36 

Lymphedema — Case Study 40 



Learning Points 

1. Male breast cancer is extremely rare, 
accounting for about 1% of all breast 



cancer cases. The risk of male breast 
cancer increases with age, with a median 
age of approximately 67 years. 

2. Infiltrating lobular carcinoma is rare in 
males, likely due to the rarity of terminal 
lobules in the male breast. Thus, the vast 
majority of male breast cancers are 
reported as either ductal or unclassified 
(93.7%). 

3. Overall survival rates for men with 
breast cancer, when stratified by stage 
of disease, are lower than that for 
women. As in women, breast cancers in 
males tend to metastasize to the bone, 
lungs, and liver. 
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CASE STUDY 42 



History 

A 41-year-old man presented to the breast 
unit with a five-month history of intermittent 
bloodstained discharge from the right nip- 
ple. The discharge was spontaneous and 
associated with some tenderness of the 
right breast, but no lump therein. The 
patient had no previous history of any breast 
problems and no family history of breast, 
ovarian, or prostate cancer. The patient 
had a history of depression, and medication 
included citalopram (20 mg daily). He was 
otherwise fit and healthy with average alco- 
hol consumption and reported no usage of 
tobacco products or recreational drugs. 

Clinical Findings 

On examination, there was an area of focal 
nodularity in the right retroareolar region 
but no discrete or dominant mass was palpa- 
ble. A clear discharge could be elicited from 
the right nipple, which was positive for blood 
on chromogenic testing. There was no axil- 
lary lymphadenopathy. 




Figure 9 



Ultrasound Breast/Axilla 

The sonographic correlate of these indeter- 
minate mammographic findings were two 
hypoechoic lesions measuring 6 and 9 mm 
in the right retroareolar region. These were 
partially cystic lesions and were suspicious 
for malignancy (U4) (Fig. 10). 



Clinical Assessment 

Though the findings on palpation were not 
suspicious, there was clinical concern about 
the history of bloodstained discharge, which 
was confirmed on formal assessment. 



Investigations 

Mammography 

This revealed an area of asymmetrical den- 
sity in the right breast with no focal mass 
lesion (Fig. 9A, B). 




Figure 10 



222 



CHAPTER 14 




Figure 11 

Core Biopsy 

This showed features of an encapsulated 
papillary carcinoma with two foci of invasion 
just exceeding the 1 mm threshold [Fig. 11A 
(magnification 5 x ) ] . The invasive component 
was too small (1.2 mm) to be graded but was 
strongly estrogen receptor positive (Allred 
score 8/8) [Fig. 11B (magnification 10x)]. 

Diagnosis 

Early-stage right-sided male breast cancer 

(T1N0). 



with massage of the breast for five minutes. 
A single blue and very hot node was identified 
with an SLN:ex vivo count > 10:1. No other 
blue nodes were seen, and there was no 
residual activity in the axilla following removal 
of the single SLN. A simple mastectomy was 
subsequently carried out using standard tech- 
niques and the wound was closed with two 
closed suction drains (Fig. 6). The skin flaps 
were readily approximated without tension. 
The patient made an uneventful recovery and 
was discharged home on the third postopera- 
tive day after removal of both drains. 



Multidisciplinary Review 1 

Following multidisciplinary review, it was 
recommended the patient undergo a right 
simple mastectomy and sentinel lymph node 
(SLN) biopsy. A possible contralateral pro- 
phylactic mastectomy was discussed with the 
patient, but he chose to proceed with unilat- 
eral surgery in the first instance and consider 
a left mastectomy at a later date. 

Treatment and Progress 

The patient proceeded to a right mastec- 
tomy and SLN biopsy. Mastectomy was car- 
ried out with a narrow ellipse of skin that 
encompassed the nipple areolar complex 
and SLN biopsy was performed initially 
through the lateral one-third of the upper 
mastectomy incision. Dual localization meth- 
ods were used with injection of technetium 
99m-labeled nanocolloid (20 MBq) two 
hours (minimum) prior to surgery and 
1 mL of patent blue dye at the time of 
surgery. Blue dye was injected in the 10 
o'clock position (subareolar/intradermal) 



Definitive Histology 

This revealed an 18-mm grade I invasive 
ductal carcinoma with mucinous features 
(final histological size was comparable to the 
aggregate radiological estimate) [Fig. 12A 
(low power), B (high power)]. There was 
associated intermediate nuclear grade ductal 
carcinoma in situ with papillary and cribri- 
form architecture. The latter extended along 
the main lactiferous ducts to the nipple. The 
single SLN was tumor-free. 

Multidisciplinary Review 2 

It was recommended the patient receive radio- 
therapy to the chest wall together with tamox- 
ifen for five years as adjuvant systemic 
hormonal therapy. A contralateral prophylactic 
mastectomy remained an option at a later date. 

Discussion 

This patient had a small primary tumor that 
was unlikely to have spread to axillary lymph 
nodes (1). This together with his relatively 
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Figure 12 

young age made him very suitable for SLN 
biopsy, which would potentially avoid ALND 
and concomitant morbidity. Lymphedema 
can develop in male patients just like their 
female counterparts and sentinel node 
biopsy should be considered for smaller, 
clinically node-negative tumors in men. 
There is clear evidence that SLN biopsy is 
associated with reduced arm morbidity, 
including lymphedema, shoulder stiffness, 
and paresthesia of the ipsilateral arm (2). 
This may be particularly relevant to the male 
population who constitute a high proportion 
of manual workers and up to 90% of those 
employed in heavy industries such as mining 
and construction (3). Male breast cancer 
patients are more likely to be sole breadwin- 
ners and there are economic consequences 
for upper limb morbidity at a personal level. 
In addition to a lower chance of long-term 
problems with impairment of upper limb 
function, SLN biopsy can shorten the dura- 
tion of hospital stay and facilitate an earlier 
return to work. 

A review by the American Society of Clin- 
ical Oncology Technology Assessment panel 



concluded that there was no a priori reason 
to suppose that SLN biopsy was intrinsically 
"less accurate in men than it is in women" 
(4) . Cadaver studies have confirmed that the 
pattern of lymphatic distribution and drain- 
age is similar in males and females (5); the 
cutaneous plexus of lymphatics is linked to 
lymphatics within the breast parenchyma via 
specialized subareolar and circumareolar 
plexuses, which drain directly to axillary 
nodes (6). On the basis of this common 
anatomy and physiology, SLN biopsy should 
be feasible in clinically node-negative male 
patients. A limited number of publications 
have emerged in the literature supporting 
this contention demonstrating high rates of 
detection and low rates of false negativity and 
axillary recurrence (7-12). However, the num- 
ber of patients in these studies are necessarily 
very low, and calculations of relevant perfor- 
mance indicators must be interpreted with 
caution. Cimmino and colleagues reported 
on 18 male patients treated for breast cancer 
(mean tumor size 1.6 cm) of whom 6 under- 
went SLN biopsy (8). Most of these had a 
confirmatory ALND (4 of 6 patients) and 
half had a positive SLN biopsy. The authors 
concluded that SLN biopsy was suitable for 
male breast cancer patients with clinically 
node-negative tumors measuring <2 cm 
(Tl). It was unclear whether the technique 
could be applied to larger tumors where the 
chance of nodal involvement and false nega- 
tive rates were higher. Veronesi's group in 
Milan also reported an identification rate of 
100% among a group of 32 male patients who 
underwent SLN biopsy for mainly Tl tumors 
(75%) (11). The mean number of SLNs 
removed at operation was 1.5 (range 1-3). 
Twenty-six of these 32 patients were SLN neg- 
ative and were spared ALND. Among the six 
SLN biopsy-positive patients, only two had 
involvement of non-sentinel lymph nodes 
(NSLNs) and no axillary recurrences in SLN- 
negative patients had occurred at 30 months 
follow-up. Other studies have confirmed high 
rates of identification of the SLN in clinically 
node-negative male patients using dual local- 
ization techniques with or without lymphoscin- 
tigraphy; the latter may only identify SLNs in 
approximately two-thirds of patients (13). 
Boughey and colleagues emphasized that 
male patients present with larger tumors on 
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average than females and are more likely to be 
SLN positive (37.0% vs. 22.3%, p = 0.1) and to 
harbor additional disease in NSLN (62.5% vs. 
20.7%, p = 0.01) (10). These conclusions were 
echoed in a recent series of 78 male breast 
cancer patients from Memorial Sloan-Ketter- 
ing Cancer Center. The SLN was successfully 
identified in 76 patients (97%) and the 37 of 
these had a positive SLN (node positivity rate 
49%). Both patients with a failed SLN biopsy 
proceeded to ALND and were found to have 
nodal metastases. Further more, in three 
patients with a negative SLN (8%), a positive 
NSLN was found by digital palpation at oper- 
ation (14). Goyal and colleagues investigated 
SLN biopsy in nine male patients with Tl (4) 
and T2 (5) cancers and documented an SLN 
positivity rate of 56%, with half of all SLN- 
positive patients having further involvement 
of NSLN on completion of ALND (14). The 
high proportion of SLN-positive patients in 
this study may be attributable to more than 
half having tumors exceeding 2 cm in size. 

The overall benefits of SLN biopsy for 
men may be less than that for their female 
counterparts who may undergo regular 
breast screening and present with earlier 
stage disease or "minimal" breast cancer 
(15). Nonetheless, the procedure is feasible 
and appears safe and justified in a selected 
group of younger, clinically node-negative 
patients with tumors <2 cm. 

Related Cases 

Male breast cancer — Case Study 41 

Sentinel lymph node biopsy in females — 
Case Studies 5, 6, 7, 10, 11, 16, 24, and 26 

Learning Points 

1. Although breast-conserving surgery 
(lumpectomy) is an option for most 
women with early breast cancer, it is 
rarely feasible in men because they 
have only a small amount of breast tissue 
and this is located immediately deep to 
the nipple. Therefore mastectomy is 
generally indicated for male breast cancer. 

2. Sentinel node biopsy can be offered to 
most male breast cancer patients with 



clinically negative axillary nodes. However, 
breast cancer in males is often diagnosed 
at a more advanced stage, making sentinel 
node biopsy inappropriate. 
3. Breast cancer in males is extremely rare, 
and management of this disease has not 
been assessed in large randomized trials. 
Thus, the optimal management of 
male breast cancer has not been fully 
delineated. 
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Part II: Paget's Disease 



CASE STUDY 43 



History 

A 97-year-old woman presented with a six- 
month history of eczematous change and 
soreness of the left nipple. There was no 
palpable mass in the retro-areolar region of 
the breast. She had no previous breast prob- 
lems and no family history of breast cancer. 
The patient was nulliparous and had never 
used any form of exogenous hormones. 

Clinical Findings 

There was an area of florid eczematous 
change involving the left nipple and areolar, 
which extended just beyond the margin of 
the latter. The area was weeping slightly but 
was not frankly ulcerated. There was no pal- 
pable mass in the retroareolar region and no 
axillary lymphadenopathy (E5). No eczema- 
tous changes were noted in the other nipple 
(nor elsewhere on the cutis) (Figs. 13 and 
14A, B). 




Figure 14 



Clinical Assessment 

Paget's disease of the left breast associated 
with an impalpable tumor. 



Right 



Left 




Figure 13 



Investigations 

Mammography 

A normal parenchymal pattern was seen in 
both breasts with no focal lesion. 

Breast Ultrasound 

In view of the normal mammographic 
appearances, breast ultrasound was not per- 
formed. 

Punch Biopsy 

A punch biopsy of the left areola performed 
in the clinic showed infiltration of the 
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epidermis by nests of large epithelioid cells 
with abundant eosinophilic cytoplasm and 
marked nuclear pleomorphism (Fig. 15A 
(high power)). These cells were strongly 
positive for cytokeratin 5.2 (Fig. 15B) and 
negative for HMB45 and MelanA. The find- 
ings were consistent with Paget's disease of 
the nipple associated with DCIS. 

Diagnosis 

Paget's disease of the left breast with associ- 
ated noninvasive breast cancer [Tis (Paget's) ] . 

Multidisciplinary Review 1 

It was recommended that this patient ini- 
tially be managed expectantly. She was a frail 
lady of advanced age and surgical interven- 
tion was not deemed appropriate. There 
were concerns about commencing primary 
endocrine therapy with the aromatase inhib- 
itor letrozole in the absence of documented 



hormone-sensitive (ER positive) invasive car- 
cinoma. It was commented that there is no 
evidence for any benefit from either tamox- 
ifen or aromatase inhibitors as primary 
endocrine treatment for in situ disease. 

Treatment and Progress 

The patient was therefore managed expect- 
antly and the nipple was dressed regularly by 
the district nurse. Upon review after three 
months, the lesion appeared static and the 
patient was discharged back to the care of 
the general practitioner for further monitor- 
ing. Six months later, the general practitio- 
ner contacted the breast unit to specifically 
request further review. 

On reassessment of the left nipple lesion, 
there was clear evidence of disease progres- 
sion with frank ulceration of the lesion, but 
no underlying palpable mass. The patient 
reported some mild shortness of breath on 
exertion, but was otherwise generally well. 

Multidisciplinary Review 2 

Following further multidisciplinary review, it 
was recommended that the patient be com- 
menced on letrozole (2.5 mg/day). A rou- 
tine chest X ray was requested and revealed 
no evidence of metastatic pulmonary dis- 
ease. 

Treatment and Progress 

The patient was reviewed in the clinic after 
three months, at which time she appeared 
well in her general self (she continued to live 
independently at home). Repeat clinical 
examination revealed a marked improve- 
ment in the appearance of the left nipple 
and areola with regression of the ulcerated 
areas and reduction in extent of the eczem- 
atous changes. The patient was instructed to 
continue taking letrozole and get the dress- 
ing changed by the district nurse every two 
to three days. 

Discussion 

The original description of this condition by 
Sir James Paget in 1874 referred to nipple 



MISCELLANEOUS CONDITIONS 



227 



changes as "a florid, intensely red, raw sur- 
face . . . like the surface of a very acute 
eczema" (1). Paget's disease of the nipple is 
usually a unilateral lesion affecting one or 
other nipple, and this is an important fea- 
ture serving to differentiate Paget's disease 
from simple eczema. Moreover, the condi- 
tion primarily affects the nipple itself, with 
encroachment onto the adjacent areolar. 
The surface of the nipple is rough or "very 
finely granular" with erythema, ulceration, 
and scaling. Ulceration of the nipple occurs 
in 90% of cases and is more likely when the 
condition involves both the nipple and are- 
olar (as in the case described here) (2). 
Patients usually complain of itching and 
burning of the nipple, together with bleed- 
ing and oozing from the surface. Nipple 
retraction may develop in more advanced 
cases. Delays in diagnosis are common; the 
condition may improve or heal temporarily 
and subsequently relapse (3). The differen- 
tial diagnosis includes not only eczema, but 
also Bowen's disease (intraepithelial neopla- 
sia) and the cutaneous manifestations of 
duct ectasia and periductal mastitis. Malig- 
nant melanoma and psoriasis should be con- 
sidered clinically and can be excluded with 
immunohistochemical markers. Clinicians 
must maintain a high index of suspicion 
for Paget's disease among patients with an 
eczematous lesion of the nipple. 

Paget's disease constitutes approximately 
1.5% to 2.0% of all breast cancers and occurs 
in an age range from 26 to 88 years, but most 
commonly between 50 and 70 years of age 
(median age 56 years) (4) . The condition is 
associated with an underlying breast cancer 
in >90% of cases, which can be either 
invasive or in situ carcinoma (invasive ductal 
more common than invasive lobular) and is 
usually centrally located and close to the 
nipple surface (5). The nipple changes char- 
acteristic of Paget's disease result from pro- 
liferation of cancer cells within the 
epidermis of the nipple. Pathognomonic 
cells infiltrating the dermis are readily dis- 
tinguished from keratinocytes, especially 
when large numbers are present. These 
Pagetoid cells are relatively large with abun- 
dant cytoplasm and prominent, hyperchro- 
matic, pleomorphic nuclei. They resemble 



melanocytes, and special markers may be 
needed to differentiate them from this cell 
type. Pagetoid cells contain mucin, which 
can be highlighted with periodic acid-Schiff 
(PAS) or mucicarmin stains (3,5). Staining 
for S-100 and HMB45 is positive in melano- 
mas, while cytokeratins are positive for both 
Paget's and Bowen's disease. Pagetoid cells 
also stain positive for milk fat globulin, CAM 
5.2, CEA, and CK.7. Both ER and PgR are 
expressed in Paget's disease and interestingly 
HER2/neu tends to be overexpressed (6). 

It is unclear whether Pagetoid cells result 
from migration of malignant ductal epithe- 
lial cells from an underlying breast cancer or 
from transformation of cells within the nip- 
ple itself. The immunohistochemical profile 
of Pagetoid cells supports the former theory 
with concordance observed in more than 
90% of cases. However, pre-Paget cells have 
been identified with features of both kerati- 
nocytes and Paget's cells, which supports a 
transformation theory. Approximately half 
of all Paget's cases will have a radiological 
abnormality, and mammography should be 
performed in all patients with a suspicious 
eczematous lesion of the nipple (2,7). MRI 
can be helpful in confirming multifocality 
and distance of any unifocal lesion from the 
nipple. 

Historically, all cases of Paget's disease 
have been managed with mastectomy (8); 
disease within the breast is often multifocal 
and the true extent of disease may be diffi- 
cult to assess preoperatively. Central segmen- 
tal mastectomy may be suitable for patients 
with a unifocal lesion in the vicinity of the 
nipple-areolar complex and who have large 
pendulous breasts (9-11). Resection margins 
must be clear histologically (2-3 mm micro- 
scopic margin width). Radiotherapy should 
be administered postoperatively and studies 
have shown a high rate of local recurrence 
(40% at 5 years) when wide local excision 
alone is performed for Paget's disease (12). 
An axillary staging procedure is essential in 
all patients with documented invasive disease 
on percutaneous biopsy. Sentinel lymph 
node biopsy should be undertaken in all 
patients with Paget's disease; approximately 
50% of all patients with a palpable mass will 
have axillary nodal involvement compared 



228 



CHAPTER 14 



with 11% for an impalpable lesion. Nonsur- 
gical treatment of Paget's is appropriate in 
elderly and/or unfit patients. However, 
results of primary radiotherapy alone are 
variable with many patients having to 
undergo subsequent salvage mastectomy 
(13). " 

There is little data on the response of 
Paget's disease to primary endocrine treat- 
ment. Both ER and PgR are expressed in 
Paget's disease and can be useful markers to 
guide therapy. This patient did respond clini- 
cally to a course of letrozole with a marked 
improvement in appearance of the nipple 
after three months of treatment. It is likely 
that for most patients optimal local control will 
be achieved when primary radiotherapy or 
endocrine treatment is followed by local exci- 
sion. Current trials are evaluating wide local 
excision followed by radiotherapy as an alter- 
native to mastectomy in otherwise fit patients. 

Related Cases 

Primary endocrine treatment — Case Studies 
30, 31, and 32 

Breast cancer in the elderly — Case Studies 33 
and 34 



Learning Points 

1. If Paget's disease of the nipple is sus- 
pected, then a punch biopsy of the nip- 
ple skin should be obtained. The 
diagnosis of Paget's disease is confirmed 
if Paget's cells are found on biopsy. 

2. Approximately 95% of patients with 
Paget's disease of the nipple have an 
underlying breast cancer (either DCIS 
or invasive cancer). A careful physical 
examination and mammography are 
generally used to identify the underlying 
cancer. 

3. In most patients, Paget's disease is 
treated with either a modified radical 
mastectomy (for invasive cancer) or 
mastectomy alone (for DCIS). Alterna- 
tively, if the disease is confined to the 
nipple and an area immediately around 
it, then breast-conserving surgery is fea- 



sible (the nipple, areola, and involved 
part of the breast is removed) . For inva- 
sive breast cancer, a sentinel node 
biopsy/axillary clearance is also indi- 
cated. For patients treated with breast 
conservation, radiotherapy is generally 
administered afterward. Systemic ther- 
apy is administered using the same 
guidelines as that used for any patient 
who presents with invasive breast cancer 
or DCIS. 
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Part III: Phyllodes Tumor 



CASE STUDY 44 



History 

A 56-year-old woman was referred to the 
breast unit after she was admitted to hospital 
five days previously with a deep vein throm- 
bosis of the right leg. She had been noted to 
have a huge mass in the right breast, which 
was not a presenting symptom. On direct 
questioning it transpired that the mass had 
been present for at least six months, but had 
recently become ulcerated and prone to 
bleeding on light contact. The patient 
reported weight loss of approximately 1 
stone over this period, but no unusual 
cough or back pain. A recent chest X ray 
was normal with no evidence of any pulmo- 
nary lesions. The patient was taking low 
molecular weight heparin and had not been 
warfarinized. She otherwise had no history of 
any breast problems, and of note, had never 
undergone screening mammography. There 
was a weak family history of breast cancer with 
the patient's maternal grandmother develop- 
ing the disease at 50 years of age. She had two 
children and was 19 years of age at the time of 
birth of her first child. She had never used any 
form of exogenous hormones. 

Clinical Findings 

On clinical examination there was a huge 
ulcerated tumor of the central right breast, 
which was partially fixed to the chest wall 
and measured at least 10 cm (Fig. 16). There 
was frank fungation over the inferior aspect 
of the breast, which bled on direct contact 
(Fig. 17A, B). There was no axillary lympha- 
denopathy. The mass was relatively mobile 
on the chest wall, and the skin of the breast 
around the mass was normal with no evidence 
of tumor infiltration (E5) (Fig. 18A, B). 

Clinical Assessment 

The clinical impression was of a large locally 
advanced cancer of the right breast. The 




Figure 16 




Figure 17 

mass was perhaps unusually mobile on the 
chest wall and well circumscribed. 



Investigations 

Mammography 

It was not possible to compress the right 
breast between the plates of a mammogram 
machine. Mammography of the contrala- 
teral breast was normal (Fig. 19A, B). 
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■£ Addtflbf ook*s Hospital 
Figure 18 



Breast Ultrasound 



warfarinized and therefore no contraindication 
to biopsy). Histology supported the sono- 
graphic images and revealed a fibroepithelial 
lesion with no evidence of in situ or invasive 
malignancy. There were no mitotic figures in 
the biopsy material which was classified as a 
benign phyllodes tumor (B3) [Fig. 20A (low 
power), B (high power)]. 




Ultrasound confirmed the presence of a 
huge tumor of the right breast, which was 
impossible to measure. Interestingly, the tex- 
ture of the mass raised the possibility of a 
sarcoma or phyllodes tumor rather than a 
carcinoma (U4). 

Core Biopsy 

Biopsy of the mass was undertaken with two 
passes of a 16-gauge needle (patient not 



Figure 20 




Figure 19 
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Diagnosis 

Benign phyllodes tumor of the right breast. 

Multidisciplinary Review 1 

In view of the relatively large size of the mass, 
excision and complete pathological evalua- 
tion was mandatory. In practical terms, this 
necessitated a right simple mastectomy with 
primary skin closure (plenty of healthy, 
mobile skin around the lesion). Despite 
results of core biopsy, there were concerns 
about the patient's recent DVT and weight 
loss. A staging CT scan was therefore 
requested to exclude any distant (meta- 
static) disease. 

Investigations 

1. Hepatic ultrasound (Fig. 20C) — normal 

2. CT chest, abdomen, and pelvis — normal 



Treatment and Progress 

The patient proceeded with a right simple 
mastectomy. At the time of operation, the 
mass was found to be well circumscribed 
with a clear plane of dissection between the 
mass and surrounding tissues (including 
pectoral/serratus anterior muscles). Large 
feeding vessels were individually ligated. 
Mastectomy flaps were easily apposed with- 
out tension and skin closed with interrupted 
sutures (to facilitate evacuation of any post- 
operative hematoma) . The patient made an 
excellent recovery and was warfarinized on 
the fourth postoperative day. 



Definitive Histology 

This confirmed a massive phyllodes tumor of 
the right breast with ulceration through the 
skin (Fig. 21A). A fibroepithelial lesion was 
seen with moderate stromal cellularity 
(Fig. 21B) and a prominent leaf-like archi- 
tecture [Fig. 21C (low power)]. The stromal 
component consisted of spindle cells with 
focal mild cytological atypia and a low 
mitotic index [Fig. 21D (high power)]. 
Though the lesion had an infiltrative pattern 




Figure 21 
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of growth and involved the surrounding fat, 
there was no evidence of overtly malignant 
features. The lesion was considered border- 
line between benign and malignant. 



Multidisciplinary Review 2 

As this patient had undergone a right simple 
mastectomy, no further resection of breast 
tissue was indicated. In the absence of any 
frank malignancy, no adjuvant therapies were 
indicated and the patient was discharged from 
formal clinical follow-up. She would undergo 
contralateral follow-up mammography within 
the NHS Breast Screening Programme. 

Discussion 

Cystosarcoma phyllodes is a tumor with the 
basic structure of a fibroadenoma, but is 
characterized by marked proliferation of con- 
nective tissue stroma and have potential for 
local recurrence and metastasis. The name 
cystosarcoma phyllodes was coined by Muller 
in 1938, describing a large fleshy tumor widi a 
papillary "leaf-like" appearance on its cut sur- 
face (1). The biological behavior of these 
tumors is unpredictable; even the histological 
appearance is not a good prediction of subse- 
quent behavior, but these lesions are usually 
classified as benign (80%) or malignant 
(20%). The principle histological features 
are (?) the number of mitoses, (it) a pushing 
or infiltrative margin, and (Hi) nuclear pleio- 
morphism (2). The tumors occur in middle- 
aged women, with the maximum incidence in 
the fifth decade. However, the tumors have 
been reported in adolescent as well as elderly 
women. Phyllodes tumors characteristically 
grow slowly initially and then rapidly attain a 
large size. Although they are usually larger 
than a typical fibroadenoma, size alone is not 
a reliable diagnostic criterion, and there is no 
way of differentiating a fibroadenoma from a 
benign phyllodes tumor on gross appearance. 
They present clinically as a large circum- 
scribed tumor within the breast, which can 
measure up to 10 to 20 cm in maximum 



diameter. Cutaneous ulceration may occur, 
but is a late manifestation (3) . 

This patient presented with a huge fun- 
gating tumor of the right breast. She came 
from the Fenland community and had not 
been particularly troubled by the mass. It was 
unclear why she had never attended for 
routine screening mammography or why 
she had not sought a medical opinion ear- 
lier. Though it was unusually mobile on the 
chest wall, the lesion otherwise had the mac- 
roscopic appearance of an invasive carci- 
noma (E5). Interestingly, the sonographic 
texture was more suggestive of a phyllodes 
tumor or sarcoma rather than a carcinoma. 
Core biopsy revealed a fibroepithelial lesion 
with no mitotic activity. This accorded with 
the final histopathological evaluation of the 
resected tumor. Staging investigations were 
requested preoperatively despite a benign 
core biopsy result in view of the patient's 
history of recent DVT, anemia, and weight 
loss. No formal follow-up or adjuvant therapy 
was indicated and the patient made an excel- 
lent recovery with a well-healed and neat 
mastectomy scar. 

Related Cases 

Simple mastectomy — Case Study 39 

Learning Points 

1. Approximately 80% of phyllodes tumors 
are benign and 20% are malignant. 
Although the benign tumors do not 
metastasize, they do have a tendency to 
grow aggressively and recur locally. The 
malignant tumors metastasize hemato- 
genously, similar to other sarcomas. 

2. In most cases, phyllodes tumors should 
be treated with wide local excision, and 
a rim of normal tissue obtained around 
it. Phyllodes tumors should not be 
"shelled out" (as is often done for a 
fibroadenoma). For large phyllodes 
tumors, a simple mastectomy is war- 
ranted. An axillary node dissection 
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should only be performed if clinically 
suspicious nodes are evident. 
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APPENDIX I 



The Nottingham prognostic index (NPI) 
divides patients into five prognostic groups 
based on scores calculated as follows: 

NPI = 0.2 x tumour size + grade 
(1 to 3) + lymph node status (1 to 3) 

where grade 1=1; grade II = 2; grade III = 3 
and node negative = 1; 1 to 3 nodes positive = 
2; >4 nodes = 3) 



The five prognostic groups have 10-year 
survival figures as follows: 

94% 



51% 
19% 



Excellent 


<2.4 


Good 


<3.4 


Moderate 1 


<4.4 


Moderate 2 


<5.4 


Poor 


>5.4 



APPENDIX II 



Adjuvantonline.com is a decision support 
tool that is now widely used in many 
countries. It allows for a more objective 
(rather than intuitive) estimates of bene- 
fits from hormonal and chemotherapy. 
Information on individual patients 
(including age, tumour size, tumour 
grade, and nodal status) is fed into a 
validated computerized program and 
absolute mortality benefits are calculated 



for chemotherapy, hormonal therapy, and 
combined chemohormonal therapy. 
Chemotherapy would be recommended 
for patients with an absolute benefit of 
>5% and discussed for those with benefits 
of >3% and <5%. 

It is the policy of the Cambridge Breast 
Unit not to mention chemotherapy to 
patients whose benefit falls below the 3% 
discussion threshold. 



APPENDK III 



Adjuvant Chemotherapy Regimens 



Drug 



Dose 



Route 



Days 



Frequency 



CMF 




Cyclophosphamide 


600 mg/nr 


Methotrexate 


40 mg/m 2 


5-Fluorouracil 


600 mg/m : 



Dayl and day I 
every 28 days 
Dayl and day I 
every 28 days 
Dayl and day ! 
every 28 days 



For 6 cycles 
For 6 cycles 
For 6 cycles, 3 weekly, cycles 1-4 
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Drug 



Dose 



Route 



Days 



Frequency 



E-CMF 








Epirubicin 


100 mg/m 2 


i.v. 


Dayl 


Cyclophosphamide 


600 mg/m 


i.v. 


Dayl and day 8 


Methotrexate 


40 mg/m 2 


i.v. 


Dayl and day 8 


5-Fluorouracil 


600 mg/m 2 


i.v. 


Dayl and day 8 


AC 








Doxorubicin* 


60 mg/m 2 


i.v. 


Dayl 


Cyclophosphamide 


600 mg/m 2 


i.v. 


Dayl 


Maximum cumulative lifetime dose of Doxorubicin (Adriamycin*) = 450 mg/m". 



4 weekly, from day 1, cycles 5-8 
4 weekly, from day 1, cycles 5-8 
4 weekly, from day 1, cycles 5-8 

Every 3 weeks (4 or 6 cycles) 
Every 3 weeks (4 or 6 cycles) 



Neoadjuvant Chemotherapy Regimens 



Drug 


Dose 


Route 


Days 


Frequency 


EC 










Epirubicin 


90 mg/m" 


i.v. bolus 


Dayl 


21 days x 6 


Cyclophosphamide 


600 mg/m 2 


i.v. bolus 


Dayl 


21 days x 6 


EC/Docetaxel 










Epirubicin 


90 mg/m" 


i.v. bolus 


Dayl 


21 days x 4 


Cyclophosphamide 


600 mg/m" 


i.v. bolus 


Dayl 


21 days x 4 


Docetaxel 


100 mg/m 2 


i.v. infusion" 


Dayl 


21 days x 4 



' l 0.9% sodium chloride 250 mL over one hour. 



Neoadjuvant/ Adjuvant Chemotherapy Regimens 



Drug 



Dose 



Route 



Days 



Frequency 



FEC/Docetaxel 

5-Fluorouracil 
Epirubicin 
Cyclophosphamide 
Docetaxel 



500 mg/m" 
100 mg/m 2 
500 mg/m 2 
100 mg/m 2 



i.v. 
i.v. 
i.v. 
i.v. 



Dayl 
Dayl 
Dayl 
Dayl 



Cycles 1, 2, and 3 every 3 weeks 
Cycles 1, 2, and 3 every 3 weeks 
Cycles 1, 2, and 3 every 3 weeks 
Cycles 4, 5, and 6 every 3 weeks 



Adjuvant Trastuzumab (Herceptin) 



a 
> 

o 
o 
U 



Drug 



Dose 



Route 



Days 



Frequency 



Trastuzumab (initial cycle) 100 mg/m" 

Trastuzumab (subsequent cycles) 100 mg/m" 



i.v. 
i.v. 



Dayl Cycle 1 only 

Dayl Cycles 2-18 every 3 weeks 



U 



CQ 



Assessment of cardiac function [left ventricular ejection fraction (LVEF)] at baseline and three monthly 



O 
a- 



Index 



AC. See Adriamycin/cyclophospha- 

mide (AC) chemotherapy 
Accelerated hypofractionated whole 

breast irradiation (AHWBI) , 37 
Adjuvant chemotherapy, 9, 19, 

34, 50, 63 
TANGO trial, 191 
Adjuvant hormonal therapy, 3, 10, 

17, 25, 56, 60, 101 
Adjuvantonline.com, 196 
Adriamycin/cyclophosphamide 

(AC) chemotherapy, 9 
AHWBI. See Accelerated 

hypofractionated whole breast 

irradiation (AHWBI) 
ALND. See Axillary lymph node 

dissection (ALND) 
Allred score, 36, 100, 147, 183, 211 
American Society of Clinical 

Oncology, 121, 202, 223 
Anastrozole, 5 

Antiestrogen tamoxifen, 3-4 
Aromatisation, 172, 200 
Aromatase inhibitors, 5, 25, 50, 84, 

122, 168, 172, 177, 220 
as upfront therapy, 122, 123 
male breast cancer, 226 
ARSAC licence, 49 
Arthralgia, 25, 106 
Arthritis, 25 
ATAC trial, 5, 122 
Atypia, 82, 88, 112, 113, 114, 201, 

231 
Atypical ductal hyperplasia, 113 
Axillary lymph node dissection 

(ALND), 8, 16, 56, 119, 154, 

218, 176, 210 
levels I, II and III (ALND), 56, 212 
Axillary management, 49, 60, 98, 134 
Axillary staging, 36, 46, 60, 134 

male breast cancer, 220 
Axillary ultrasound 

bilateral breast cancer, 132 
neoadjuvant chemotherapy and, 
146, 159 
Axillary vein, 105, 213 



BCIRG-01 trial, 20 

BDANS. See Blue dye-assisted node 

sampling (BDANS) 
BIG 1-02 trial. See Breast International 

Group 1-02 (BIG 1-02) trial 
BIG 1-98, 5 



Bilateral breast cancer 
axillary ultrasound, 132 
breast ultrasound, 116, 123, 130 
case studies, 116-122, 122-129, 

129-134 
clinical assessment, 116, 123, 129 
clinical findings, 116, 123, 129 
clinical history of patient with, 

116, 122, 129 
core biopsy, 116, 123, 125, 1.30 
diagnosis, 118, 123, 130 
histology, 120, 126, 132-133 
mammography, 116, 123, 130 
MRI of, 124, 131-132 
treatment and progress, 118-119, 
126, 127, 132, 133 
Bilateral prophylactic mastectomy 

case study, 200-204 
BIRADS. See Breast Imaging Report- 
ing and Data System (BIRADS) 
Blue dye-assisted node sampling 

(BDANS), 46, 49, 126 
Bone density scan, 5, 171 
Bone scan, 48, 47, 118, 126 

primary endocrine therapy and, 167 
BRCA-1, BRCA-2 gene mutations, 

200, 207, 219 
BR9601. See Scottish Cancer Therapy 

Network Trial (BR9601) 
Breast cancer, in elderly 

breast ultrasound, 181, 182-183 
case studies, 180-182, 182-184 
clinical assessment, 180, 182 
clinical findings, 180, 182 
clinical history of patient, 180, 182 
core biopsy, 181, 183 
diagnosis, 181, 183 
mammography, 180-181, 182 
primary endocrine therapy, 

180-182 
primary radiotherapy, 182-184 
treatment and progress, 181, 183 
Breast-conservation surgery 

after primary endocrine therapy, 

173-178 
incidental breast cancer, 

99-103 
postchemotherapy, case study 29, 
158-164 
Breast conservation therapy 
early-stage symptomatic breast 
cancer 
case studies, 30-37, 38-43, 44-50, 
51^56, 57-60, 61-67 



screen-detected breast cancer, 
71-84 
Breast feeding, 1, 44, 61, 95, 116, 

121, 152, 15.3, 158, 200 
Breast Imaging Reporting and Data 

System (BIRADS), 112-113 
Breast International Group 1-02 

(BIG 1-02) trial, 109 
Breast radiotherapy, 47, 55, 65, 73, 

79, 83, 101 
Breast reconstruction. See 

immediate breast reconstruction 
Breast ultrasound 
bilateral breast cancer, 

116, 123, 1.30 
breast cancer in elderly, 181, 182-183 
contralateral prophylactic 

mastectomy, 206 
diagnostic excision biopsy and, 111 
early-stage symptomatic breast 
cancer, 2, 7, 15-16, 22, 26, 30, 
38, 44, 52, 57 
first trimester pregnancy-related 

breast cancer, 185 
IBTR, 104 
incidental breast cancer, 86, 92, 

95-96, 100 
inflammatory breast cancer, 1.35, 

141-142 
lymphedema, 210 
male breast cancer, 217, 221 
neoadjuvant chemotherapy and, 

146, 153, 159 
Paget's disease, 225-228 
phyllodes tumor, 229-232 
primary endocrine therapy, 
165-166, 170, 174, 175 
screen-detected breast cancer, 68, 

72, 75 
third trimester pregnancy-related 
breast cancer, 189, 194 



CALGB 9.344 trial, 20 
Cancer en cuirasse, 140 
Capsular contracture, 18, 98 
Carboplatin, 148, 151 
Cardiotoxicity, 11 

Herceptin, 66 
Chemotherapy, adjuvant, 9, 19, 34, 

50, 6.3 
Central necrosis, 69 
CGH. See Comparative genomic 

hybridization (CGH) 
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Chemotherapy, 9 
Chemotherapy, neoadjuvant, 186 
axillary ultrasound, 146, 159 
breast conservation surgery 

postchemotherapy, 158-164 
breast MRI, 155 

breast ultrasound, 146, 153, 159 
case studies, 146-151, 152-158, 

158-164 
clinical assessment, 146, 153, 159 
clinical findings, 146, 153, 159 
clinical history of patient, 146 
core biopsy, 146, 154, 160 
diagnosis, 147, 154, 160 
histology, 148, 155, 161 
mammography, 153, 159 
mastectomy postchemotherapy, 

146-158 
treatment and progress, 

147-148, 155-156, 160-162 
Clinical assessment 

bilateral breast cancer, 116, 123, 129 
breast cancer in elderly, 180, 182 
contralateral prophylactic 

mastectomy, 206 
diagnostic excision biopsy and, 111 
early-stage symptomatic breast 

cancer, 1, 7, 15, 21, 26, 30, 38, 

44, 51, 57, 61 
first trimester pregnancy-related 

breast cancer, 185 
of IBTR, 104 
incidental breast cancer, 86, 91, 

95, 99 
inflammatory breast cancer, 135, 141 
lymphedema, 210 
male breast cancer, 217, 221 
neoadjuvant chemotherapy and, 

146, 153, 159 
Paget' s disease, 225 
phyllodes tumor, 229 
primary endocrine therapy, 165, 

170, 173 
screen-detected breast cancer, 68, 

72, 75, 80 
third trimester pregnancy-related 

breast cancer, 189, 194 
Clinical breast examination (CBE) , 74 
Clinical findings 

bilateral breast cancer, 116, 123, 129 
bilateral prophylactic mastectomy, 

200 
breast cancer in elderly, 180, 182 
contralateral prophylactic 

mastectomy, 206 
diagnostic excision biopsy and, 111 
early-stage symptomatic breast 

cancer, 1, 6-7, 15, 21, 26, 30, 

38, 44, 51, 57, 61 
first trimester pregnancy-related 

breast cancer, 185 



of IBTR, 104 

incidental breast cancer, 86, 91, 

95, 99 
inflammatory breast cancer, 135, 

141 
lymphedema, 210 
male breast cancer, 216, 221 
neoadjuvant chemotherapy and, 

146, 153, 159 
Paget' s disease, 225 
phyllodes tumor, 229 
primary endocrine therapy, 165, 

170, 173 
screen-detected breast cancer, 68, 

71, 75, 80 
third trimester pregnancy-related 
breast cancer, 189, 194 
CMF, 11 
Columnar cell change, 88, 112, 113, 

114 
Comedo necrosis, 68, 80 
Comparative genomic hybridization 
(CGH) 
in IBTR, 107 
Completion axillary dissection, 74, 

134 
Completion mastectomy, 24, 42, 88, 

105 
Core biopsy 

accuracy, 113 
Complete pathological response, 
after primary chemotherapy, 150 , 

163 
after primary endocrine 
treatment, 178 
Complex decongestive therapy, 

lymphedema, 214 
Compression bandaging, 

lymphedema, 214 
Computed tomography (CT) 
chest/ abdomen/pelvis, 155, 167, 
231 
Contralateral mastopexy, 53, 148 
Contralateral prophylactic 
mastectomy 
case study, 205-208 
Core biopsy 

bilateral breast cancer, 116, 123, 

125, 130 
breast cancer in elderly, 181, 183 
early-stage symptomatic breast 
cancer, 2, 8, 16, 22, 26, 30-31, 
32, 40, 44-46, 57, 62 
first trimester pregnancy-related 

breast cancer, 185 
in IBTR, 104-105 
incidental breast cancer, 96, 100 
inflammatory breast cancer, 136, 

142 
lymphedema, 211 
male breast cancer, 217, 222 



neoadjuvant chemotherapy and, 

146, 154, 160 
phyllodes tumor, 230 
primary endocrine therapy, 166, 

170-171, 174-175 
screen-detected breast cancer, 

72, 75 
third trimester pregnancy-related 
breast cancer, 190, 194 
Cribriform architecture, 68 
Cyclophosphamide, 160 
for bilateral breast cancer, 

118-119, 126 
inflammatory breast 

cancer, 137 
NSABP B-18 trial for, 150 
Cystosarcoma phyllodes. See 
Phyllodes tumor 



DCIS. See Ductal carcinoma in situ 

(DCIS) 
Deep vein thrombosis, 3 
Delayed immediate breast 

reconstruction, 19 
Diagnosis 

bilateral breast cancer, 118, 123, 

130 
breast cancer in elderly, 181, 183 
contralateral prophylactic 

mastectomy, 206 
diagnostic excision biopsy and, 112 
early-stage symptomatic breast 

cancer, 2, 8, 16, 22, 31, 40, 46, 

52, 57, 62 
first trimester pregnancy-related 

breast cancer, 186 
of IBTR, 105 
incidental breast cancer, 86, 92, 

96, 100 
inflammatory breast cancer, 136, 

142 
lymphedema, 211 
male breast cancer, 217, 222 
neoadjuvant chemotherapy and, 

147, 154, 160 
Paget' s disease, 226 
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